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Introduction 


Sophie Bouffier! and Vincent Ollivier? 


! Aix Marseille Univ, CNRS, CCJ, Aix-en-Provence, France 
? CNRS, Aix Marseille Univ, Minist Culture, LAMPEA, Aix-en-Provence, France 


This work appears as part of an interdisciplinary 
programme, supported by the Foundation A*Midex 
between 2018-2021, which encourages  cross- 
interdisciplinary initiatives on complex issues to 
advance knowledge in fields previously exploited by 
parallel disciplines, and to build knowledge shared 
by people from different backgrounds. It follows on 
from a previous programme that led to the creation 
of an international network on water issues in pre- 
Roman societies: HYDROMED. Within this framework, 
a scientific meeting was organised at Aix-Marseille 
University in May 2019 to strengthen links between 
archaeology and environmental sciences around water 
resources in ancient times, in terms of selected topics. 


Context 


Research on water has been generally conceived of 
within an environmental framework and focused 
on the issue of the contemporary risks and deficits 
of a resource threatened by climate change and 
anthropogenic over-exploitation, giving rise to latent 
crisis situations or open war in some parts of the world,’ 
including the Middle East, as highlighted in certain 
international reports.* However, except for work on the 
Palaeolithic, or periods prior to the appearance of the 
human species, we too rarely have taken into account 
the natural habitat of ancient societies, faced with 
hydric situations comparable to those we know today. 
Thus, some teams have conducted pioneering work on 
a conceptual level, essentially on the palaeoclimate and 
on the very long duration, as, for example, the CEREGE 
project at Aix-Marseille University, with the work of 
Joél Guiot and his colleagues from the European Pollen 
DataBase the stated goals are clearly helping the 
understanding of contemporary climate change using 
the Quaternary palynological data. 


! The project leading to this publication has received funding from 
Excellence Initiative of Aix-Marseille University - A*Midex, a French 
"Investissements d'Avenir' programme. 

? https://hydromed.hypotheses.org/. 

> Lasserre and Descroix 2011. 

^ Cf, eg. the study of the World Resource Institute, American 
National Center for Environmental Research: Luo et al. 2015. 

5 http://www.europeanpollendatabase.net/index.php. 


In the Mediterranean area, the development of societies 
has always been intimately tied to the management 
of water resources. Very early on, from the 6th 
millennium BC, in Mesopotamia the first hydraulic 
facilities appeared, with the intention, among other 
things, of irrigating cereal crops.? These modifications 
to the hydrographic network, such as the digging of 
canals and the deviation of rivers by humans, produced 
major changes in the environment, itself subject to 
external forces (climate, eustasy, tectonics). This 
changing environment has had a significant impact on 
the establishment of occupation from the Neolithic, 
as shown, for example, in the articles by Ollivier’ on 
the region of the Lesser Caucasus (Georgia, Armenia 
and Azerbaijan), as well as on water and land use 
management strategies. 


In addition, there is the vulnerability of populations, 
from the Mediterranean to the Caspian Sea basin, 
to seismic risk. This is often tragically illustrated,’ 
to cite only recent earthquakes. The convergence of 
the Eurasian, African and Arabian plates creates an 
important regional North-South shortening, shaping 
landscapes and exposing prehistoric and historical 
societies to seismic hazards. These events affect also 
the hydraulic structures and methods of water supply 
and management. 


In the field of archaeology stricto sensu, for a long time 
research has focused on two different and sometimes 
complementary aspects: ancient architecture and 
technological knowledge, political management of 
water systems." The interest has been primarily 
focused on hydraulic facilities from an architectural 
point of view, and the technological knowledge that 
ancient civilizations, particularly the Mesopotamians 
and Romans, were able to develop in their own way, 
or from knowledge gained from societies that had 
preceded them in the Mediterranean. Most of the 
projects and international conferences, including 


é Sherratt 1980. 

? Ollivier 2022, Ollivier et al. 2018. 

8 Ricci et al. 2012. 

? Notably the 1988 Armenian earthquake, in Spitak, Ms 6.7, Westaway, 
1990; the 1908 earthquake in Messina, Sicily Ms 7.1; the 1977 
earthquake in Vrancea, Romania, Ms 7.2. 

1 Bouffier 2019: 5-9. 
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those organised through the Cura Aquarum network 
by the Foundation Frontinus-Gesellschaft or the 
Deutsche Wasserhistorische Gesellschaft, ^ have 
focused on technical, especially architectural, systems 
developed by the Romans." The network HYDROMED 
highlighted pre-Roman water cultures, seeking to 
fill a documentary gap about cultures that have been 
neglected by traditional historiography.’ Apart from 
the history of ancient technology, political history has 
been favoured, especially in the wake of Karl August 
Wittfogel,? as evidenced by publications on politics of 
the Assyrian Kings," or the special issue of the Annales. 
Histoire, Sciences Sociales dedicated to Politique et contróle 
de l'eau dans le Moyen-Orient ancien. 


The first joint investigations occurred between 
archaeologists, historians and  environmentalists 
concerning the great rivers exploited for their drinking 
or irrigation water, notably those of the Tigris, 
Euphrates, and Nile.! It was between prehistorians that 
the closest and earliest dialogue was developed: on the 
site of Aix-Marseille, where work in geomorphology 
on the rhythms of sedimentation in water courses 
under climate and/or anthropogenic control in 
Mediterranean mountain areas initiated the first long- 
term collaborations." Other partnerships in the fields 
of coastal and fluvial geomorphology, with the work 
of Philippe Leveau, Mireille Provansal, and Christophe 
Morhange, and naval and maritime archaeology, by 
Giulia Boetto and Valérie Andrieu-Ponel, have also been 
developed recently.” 


Collaboration is today more regular and seems 
both natural and necessary, but it is not sufficiently 
structured and leaves still a whole section of research 
undeveloped. In hydraulic topics, there have been 
some first initiatives from the end of the 1990s.? The 
interdisciplinary perspective gave archaeologists the 
opportunity to access closer readings on the problems 
faced by ancient users and the solutions adopted in 
response to variable resources due to climatic and 
geomorphological reasons. The water work developed 
in the arid and semi-arid areas, ranging from the 
valleys of the Tigris and Euphrates, passing through the 


11 Bouffier 1919. 

12 Bouffier and Fumadó Ortega 2020; Robinson, Bouffier and Fumadó 
Ortega 2019; Fumadó Ortega and Bouffier 2019; Bouffier, Belvedere 
and Vassallo 2019. 

13 Wittfogel 1957. 

14 Masetti-Rouaux and Defendenti 2020; Bagg 2000. 

15 2002/3; 57e année. 

16 Hairy 2010. 

U See the summary in the festschrift to Maurice Jorda led by 
Miramont 2004; and also, Provansal 1995; Bruneton1999; Ollivier 2006. 
18 Leveau and Provansal 1993; Leveau 2011; Morhange 1994. 

1? Boetto et al. 2012. 

2° The French School of Athens’ programme on ancient water at 
Delos, 1999-2004: Brunet 2008; Desruelles and Fouache 2015; at 
Delphi, Perrier infra, the programme on water at Syracuse: Bouffier et 
al. 2018; in the Roman field, Héléne Dessales' work (2013). 


Valley ofthe Nile as far as the shores ofthe Aegean Sea, 
underlined that in these regions, hydraulics developed 
under different natural constraints. In Alexandria, for 
example, these experiences gave birth to inventions, 
technology, and then to a science - a prelude to the 
Alexandrine innovations in the 3rd century BC. The 
confrontation between rational Greek thought and 
the hydraulic know-how of the East gave birth to a 
new science that began with Archimedes' hydrostatics 
and the first devices functioning with water pressure. 
Archimedes (287-212 BC) introduced into science 
various hydraulic machines, suchas the shaduf, in use for 
millennia, and the screw. In the same epoch, the sakieh 
for irrigation, or the bucket chain, spread in Egypt. The 
Hellenistic world would rely on this major innovation to 
develop its agriculture by extending irrigated land. At 
the same time, archaeological research focused on the 
more unusual aspects of the history of techniques, such 
as running water networks” or evacuation practices,” 
in connection with the current issues of environmental 
pollution, and land irrigation.” 


Additionally, the  HYDROMED programme has 
encouraged an international network to emerge, 
establish partnerships, and evaluate hydraulic 
knowledge, even if over only a limited period, the 1st 
millennium BC, and in a limited geographical area: the 
Mediterranean. The network thus highlighted what was 
necessary to encourage and develop. Five international 
meetings have focused on four main themes: the 
climatology and hydrology of the Mediterranean in 
the 1st millennium BC; ancient hydraulic facilities 
and exploitation of natural resources; history of 
science and technology in relation to economic and 
political history; and cults and cultures of water and 
waters. These conferences evaluated our knowledge 
of the different pre-Roman societies - including 
the Greek, Phoenician-Carthaginian, and Iberian 
worlds - in political, technological, and cultural 
areas. They also underlined insufficient exchanges 
between geosciences and archaeology, especially 
in the restitution of the natural conditions of past 
societies and the resources available, as highlighted 
by the 3rd international symposium (March 2016, 
Geoarchaeological and palaeoenvironmental approaches 
to water resources management in Antiquity), which 
documented the findings of several researchers from 
France, Germany, England, Scotland, Spain and Austria, 
specialists in palaeoenvironmental (paleoclimatology, 
paleohydrology) and geoarchaeological issues 


?! Abadie-Reynal et al. 2011. 

22 Bouffier and Brunet 2020; Nenna 2010. 

23 Bouffier 2002. 

Bouffier, Belvedere and Vassallo 2019; Bouffier and Fumadó Ortega 
2020; Fumadó Ortega and Bouffier 2020; Robinson, Bouffier and 
Fumadó Ortega 2019. 

?5 https://calenda.org/357764?formatage=print&lang=en. The meet- 
ing remains unpublished. 


associated with the management of hydric resources. In 
terms of the Mediterranean climate, for example, Joél 
Guiot's work suggested mathematical modelling from 
pollen data, but for the ancient Mediterranean climate, 
and ongoing discussions show a complex situation, as 
data is too rare, with archaeologists from these regions 
still mostly unaware of palynological sampling. 


Thus the Watertraces project has been conceived as 
part of closer links between environmental sciences 
and archaeology, which began at Aix-Marseille 
University with one-off collaborations, especially on 
Mediterranean fluvial-deltaic environments and the 
Mediterranean ports and environmental mountain 
changes. This has brought together historians and 
archaeologists, as well as hydrology, geology, and 
tectonic specialists, who worked on hydrologic and 
hydraulic problems - with investigations common tothe 
humanities, social sciences and geosciences, sometimes 
using common methods and tools, but also specific 
ones. The aim was to understand the functioning of 
water resources in past societies, so as to draw lessons 
for our current behaviour, and the protection of a 
resource which has been declared a future scarcity. The 
interdisciplinary dialogue relied on specific methods: 
data archives, prospecting, excavations and samples, 
as well as physicochemical analyses which gave rise to 
confrontations between archaeologists, historians and 
environmentalists. 


Project objectives 


The project's aim was to highlight the resources around 
which human societies choose to settle, and their 
coping strategies when faced with a resource that is 
either too rare or too abundant. Investigations focused 
along three axes: 


1. To procure water: the state of the resource 


Near to which resources do human societies settle? 
What quality of water do they look for? What quantity 
of water do they use? Has the resource varied over 
the course of history? In what proportions? Why? For 
example, the formation of carbonated deposits in old 
aquatic systems is a source of data on climate and the 
gradual change in source water properties, but also a 
source for understanding the functioning of hydraulic 
systems: why were certain structures built the way they 
were? What knowledge do they reveal and how have 
they evolved? Can we identify knowledge transfer? How 
have water systems evolved? How long did they work? 
We asked all these questions when comparing water 
systems from different parts of the Mediterranean 
and the areas surrounding it. The interdisciplinary 
teams worked on several Mediterranean sites that 
offered different geomorphological and hydrological 
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situations, such as sedimentary and semi-lagoon 
environments (Egyptian Alexandria, Sicilian Syracuse, 
Arpi in southern Italy), karstic ones (Solunto, Syracuse, 
Taormina in Sicily, Nimes in France, Locres Epizephyrii 
in southern Italy), clay and marshy soils (Arpi in 
southern Italy), karst, dolomite, marls, sandstones and 
terra rossa (Loron in Croatia). Some of their results are 
presented in this volume (Solunto). 


2. Water storage: waterproofing processes of hydraulic 
facilities 


The aim here was to study, from a technical point 
of view, the process of waterproofing hydraulic 
facilities by means of hydraulic mortars, a field still 
insufficiently developed in archaeology. The presence 
and type of coatings need investigating to find cases 
of permanency and ruptures of technologies over 
time. Archaeologists are often faced with hydraulic 
installations that have been used over a very 
long period, without it being possible to date the 
construction and clarify the chronology of human 
occupation. The good functioning of the construction, 
through regular maintenance and repair, obliterates 
previous traces. The nature and composition of 
waterproofing mortars could provide clues for dating, 
but also give us information about the materials and 
the techniques used, that might reveal the artisans' 
know-how, circulation of materials, and technologies. 
Archaeological research is very underdeveloped on 
these aspects. For the Roman epoch, the architect 
Vitruvius left a work of incomparable value, providing 
us with a technical presentation on hydraulic mortars, 
concentrating only on pozzolana, whereas for earlier 
periods, and in the majority of Roman provinces, a 
crushed terracotta mortar was mainly used, so that 
archaeologists associate almost systematically crushed 
terracotta mortar with hydraulic structures. Actually 
these crushed terracotta mortars can be used in 
several contexts, being mainly characterised by their 
superior mechanical resistance, and thus considerable 
durability. The project under discussion, in addition to 
an in-depth literature review about hydraulic mortars, 
will allow advances to be made in terms of the physical 
characteristics of mortar samples from sites (porosity, 
capillary action, porometry, etc.), their mineralogical 
characteristics, certain possible organic additions (fats, 
oils, etc.) capable of providing waterproofing properties 
to these materials, chalk-crushed terracotta mortar 
reactions (pozzolanic reaction), and the study of their 
impact on the properties of these materials. 


The Watertraces project programmed sample collection 
and systematic analysis at the sites studied within its 
framework, proposing further identification protocols 
available to all. The aim was to develop petrographical 
and chemical studies to determine the composition 
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of mortars, the provenance of granulates, and the 
hydraulicity factors of these mortars. In partnership 
with the Centre interdisciplinaire pour la conservation et 
la restauration du Patrimoine (CICRP, Marseilles) studies 
have been conducted to identify the materials and 
production techniques by observing them through 
stereoscopic or optical microscopes, complemented by 
chemical and particle size analyses, by mineralogical 
characterisations by X-ray diffraction on powder, 
and observations and analyses basic to the electronic 
scanning microscope, coupled with an energy 
dispersive spectrometer; whereas dating can be given 
by the street furniture found in stratigraphy at the site. 
A 'Mortars' database has been initiated on the French 
Archaeological Platform ArkeoGis* that provides the 
scientific community with the wide range of mortars 
and techniques developed by ancient societies. 


3. Water Loss? The concretions, seismic risks, the natural 
vicissitudes of hydraulic facilities 


One of the realities that archaeologists often have 
to face is the deterioration of facilities due to both 
anthropogenic and natural causes, particularly 
tectonic ones. The observations between geologists 
and archaeologists, which began with an example from 
Sicily, with the traces left by the earthquakes of the 
17th century, particularly the 1693 Noto earthquake, 
on the hydraulic facilities and attested to by archives 
of the era, should encourage the highlighting of 
recurring phenomena in the history of local societies. 
Among the structural drivers that can cause damage 
to hydraulic infrastructures (erosion, floods, defects, 
wear and tear, defective maintenance, etc." the 
seismic component is one of the most radical and 
widespread within the geographical area included in 
our programme. Occasionally, main and/or secondary 
faults can promote hydrothermal lifts supplying sites 
(i.e. Solunto? or Germisara”), potentially steering the 
organisation of hydraulic infrastructures and urban 
morphology. At other times they can partly control the 
route of aqueducts or accentuate the loss of water from 
such structures, as we can find at Syracuse. 


This present volume, therefore, proposes some current 
reflections on these questions, as well as some results 
to date from this programme, as well as showing work 
in progress and offering new ways of thinking. Centre 
stage is given to seven interdisciplinary teams, who 
have worked in various fields. 


As a concise introduction to the relevant work from 
Sicily, Salvatore Pasta and his coauthors present the 


26 The ‘Mortars’ database has been initiated on the Publication 
Platform ArkeoGis: https://app.arkeogis.org/#/database/562 

27 Passchier et al. 2013. 

28 Polizzi et al. 2017. 

2 Ollivier et al. 2008. 


most recent discoveries and hypotheses concerning 
the factors driving human subsistence economy 
and landscape shaping during the Holocene, while 
explaining the role played by different disciplines 
(geology, paleogeography, climatology, palynology, 
archaeobotany, archaeozoology, anthropology, 
archaeology) in reconstructing the palaeoenvironment 
of the largest island in the Mediterranean. They do 
not overlook that the historical approach also makes it 
possibletohighlight pastepisodesofunsustainable land- 
use and mankind's action on the environment, while 
the paleoclimatic studies emphasise the favourable/ 
unfavourable conditions for the development of forests 
and vegetation long before the historical period. 
The seismic events appear to have played a major 
role in the socio-economic evolution of populations, 
particularly in the Aeolian islands. A wide assessment 
of the presence of man since his late arrival in Sicily, 
within a time lapse of 20.0 to 15.0 cal ka BP, assesses the 
development of the island's settlement process. 


Several contributions here, mostly focused on 
Sicily, highlight sites that have been the object of 
interdisciplinary projects between archaeologists and 
environmentalists. 


Antonio Contino, Patrizia Bova,” and Giuseppe Esposito 
look at northern-central Sicily, especially the Trabia- 
Termini Imerese mountains. The geological study, 
combined with the historical approach, sheds light 
on water resources in the Augustan colony of Termini 
Imerese. The ancient town was supplied via an aqueduct 
that brought potable water from the springs of Brocato- 
Fridda and Favara-Scamaccio. The team presents the 
history of this aqueduct, in association with climatic 
vicissitudes that forced the authorities to overhaul 
and restore it several times during its history until 
the output from the Favara-Scamaccio springs ceased. 
This case-study is paralleled with another aqueduct at 
Galermi (Syracuse), restored on several occasions and 
studied by an interdisciplinary team from Aix-Marseille 
University.” Both monuments show how past hydraulic 
installations evolved and were transformed by local 
populations to meet their needs. 


Aurelio Burgio's contribution looks at the countryside 
around the ancient city of Alesa, which is known, 
fortunately, thanks to an archaeological survey and 
the extant epigraphy. The fact that prospection teams 
are now interdisciplinary makes it possible to cross- 
reference data and raise questions that archaeologists 
have not been used to asking, or could not answer. 


3 Very sadly, Patrizia Bova left us in 2021 and will not see the 
publication of her chapter; we would like here, of course, to salute 
her memory. 

31 Bouffier and Wateau 2019. 


Luca Zambito examines the Agrigento region, richly 
endowed with sulphurous springs and mineral deposits 
which ancient populations exploited for thermal and 
therapeutic purposes, and where ancient groups 
established cults, and passed down their legends. 


Giovanni Polizzi, Vincent Ollivier, and their colleagues, 
present the ancient cities of Solunto, on an intensely 
fractured dolomitic limestone massif, and Tindari, 
situated on metamorphic rocks, limestones and flysch, 
affected by deep karst/pseudo-karstification processes 
in the fractured areas. Previously considered to be 
exclusively from the collection of rainwater through 
systems of tanks, the water supply to the site appears, 
in fact, to be much more abundant and more complex. 
This seems to have resulted from the exploitation of 
systems of tectonic fractures guiding hydrothermal 
lifts, and to have provided additional and sustainable 
thermal mineral water via a significant number of the 
identified hydraulic infrastructures. 


Two further papers extend beyond this geographical 
area - one relating to Campanian Baia, characterised 
by its volcanic geological situation, and the other to 
Apollo's famous sanctuary at Delphi. 


Daniele De Simone's ongoing PhD is exploring 
Baia's thermal Baths, a huge architectural and 
engineering complex that has exploited the numerous 
hydrothermal springs of the Phlegrean fields from 
at least the 3rd/2nd c. BC. Notably, the area lacks 
drinking water and the Romans were obliged to 
construct an entire water collection, storage, and 
distribution system - initially relying on rainwater, 
then constructing a huge aqueduct, the 'Acqua 
Augusta' pipeline, in the 1st c. BC. The chapter starts 
with the geomorphology of the area, highlighting the 
expedients used by Roman designers (from the Late 
Republican era to the entire 4th c. AD., to exploit these 
exceptional resources. 


Crossing to the Greek Cyclades, Amélie Perrier, Isabelle 
Moretti, and Luigi Piccardi focus on the natural 
calamities experienced by the celebrated Sanctuary 
at Delphi, which suffered from many disasters, such 
as earthquakes and landslides. The team from the 
French School of Archaeology at Athens, with its 
long association with the site, start by looking at 
the architectural remains, and using a geological 
approach, show how the buildings were damaged, how 
the ancient Greeks approached the natural hazards, 
and how they responded to water-related risks by 
exploiting them and channelling the water to their 
own ends. 


Thus this present volume, modestly aims to shed 
light on the new paths that have emerged and linked 
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our teams of classical archaeologists. If perhaps not 
exactly new in terms of several of the fields we explore, 
then these paths have been insufficiently followed in 
the past, and the creative dialogue between ourselves 
and geomorphologists have allowed us to understand 
many situations we have found obscure, especially in 
the field of hydraulics. 
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Abstract: This paper presents a multidisciplinary summary of the most recent discoveries and hypotheses concerning factors 
driving the human subsistence economy and landscape shaping in Sicily during the Holocene. A number of scientific papers 
have recently pointed out the key role played by paleogeography, resource (water, food) availability and natural disturbances 
(volcanic eruptions, tsunamis) in local human activities. Modern anthropology and archaeology increasingly use biological 
remains (e.g. soils, bones, wood, plant macroremains, pollen) to better understand how human communities managed to survive 
and spread. Likewise, refined reconstructions of past human demographic fluxes and socio-economic structures may enable a 
better understanding of landscape dynamics. Specifically, this historical perspective on the management of natural resources 
allows the finding of past episodes of unsustainable land use (e.g. forest destruction, overgrazing), thus providing a useful basis 
for future nature protection and maintaining sustainable ecosystem services. 
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Introduction 


Due to its ancient settlement history and long- 
lasting and almost continuously high demographic 
density, Sicily, the largest Mediterranean island, offers 
many opportunities to investigate the complex and 
dynamic relationships between landscape evolution, 
anthropogenic disturbance and resource availability. 
In this contribution, considering its geographic 
position in the midst of the Mediterranean Sea, its 
high geo-topographical and pedo-climatic variability, 
resulting in marked environmental gradients, its 
habitat patchiness and the complexity of its human 
history, earth and life scientists were invited to share 
their knowledge and opinions with anthropologists 
and archaeologists to provide an up-to-date, multi- 
disciplinary and dynamic overview of the most recent 


! Guarino and Pasta 2017. 


hypotheses and data concerning the driving factors 
of Sicilian human peopling. Authors were explicitly 
requested to focus on the complex balance between 
resources and disturbances. Hence this paper will 
provide some clues on how and to what extent factors 
like food and water availability, geomorphology, sea 
level, climate, local vegetation patterns and dynamics 
or volcanic hazards may have affected the routes and 
speed of colonisation, the location of settlements, or 
the subsistence strategies of human communities living 
in Sicily from the Palaeolithic to the Common Era (CE). 


Geologists and anthropologists were explicitly asked 
to provide a synthetic overview of current knowledge 
on coastal and regional landscape dynamics over the 
last 20,000 years, in order to check if the most updated 
information supports the hypothesis of the two main 
paths of colonisation of Sicily, namely Europe and north 
Africa. 
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To help readers we have created four additional maps 
(Figures 8-11) to show the exact location of the place 
names cited in the text. We are confident that any 
possibly missing information can be easily retraced by 
consulting the papers quoted throughout the text. Ages 
are given in millions or thousands of years (calibrated) 
Before Present (Ma and ka BP, respectively), with 
'present' corresponding to 1950 CE. For comparison 
with archaeology, we frequently shift to BCE and CE 
(Before Common Era, Common Era), respectively. Also 
in this case the dates must be considered as calibrated, 
unless specified otherwise by adding ‘uncal.’. 


We are aware that the present synthesis sounds rather 
ambitious due to the very wide time lapse considered 
and that many questions remained unanswered, 
namely the management of water resources - which 
was actually the topic of the congress but is as yet not 
well studied enough to provide a full overview at the 
regional scale. Although the congress focused on the 1st 
millennium BCE, we decided to revisit the long period 
between the Neolithic - with the dawn of productive 
economy - and the Iron Age, so as to give a reasoned 
overview of the most recent literature on Sicilian land 
use history. In fact, during this phase and, in particular, 
with the Mesolithic-Neolithic transition, the paradigms 
of humans/nature relationship changed forever. For the 
same reasons, we decided to provide some useful hints 
to stimulate further debate and address future research 
projects on the major events affecting the evolution of 
Sicilian landscapes over last three millennia. 


Evolution of the physical landscape of Sicily over 
the last 20,000 years (C. Di Maggio and A. Sulli) 


Sicily is a very young island that did not yet exist 
during the Early Pliocene (5.3-3.6 Ma), when its 
already deformed successions of Mesozoic-Paleogene 
rocks constituted a subsiding seabed (intramountain, 
syntectonic and foreland basin) affected by 
accumulations of pelagic deposits (locally known as 
Trubi formation). Subsequently, crustal shortening, 
thickening and consequent isostatic compensation due 
to the convergence between the European (Corsican- 
Sardinian block) and the African plates triggered 
uplift. More specifically, according to Di Maggio et 
al. 2017 (and references therein), between the Late 
Pliocene and Early Pleistocene (3.6-2.6 Ma) and the 
Early Calabrian (1.5 Ma), uplift was responsible for 
the gradual emersion of the current northern areas of 
Sicily, while its current central-southern areas were 
still below sea level, forming a subsiding foredeep 
basin. Clastic deposits (locally known as Marnoso- 
Arenacea, Monte Narbone and Agrigento formations) 
filled this basin. From the Early Calabrian (1.5 Ma) to 
the present, with the southward progressive migration 
of the Sicilian chain-foredeep-foreland system, the 
central-southern areas were also involved in the uplift 


and began to emerge, causing a gradual southward 
shift of the shoreline. At the same time, many blocks of 
the previously emerged northernmost areas began to 
sink below sea level, due to extensional faults related 
to the opening of the Tyrrhenian Sea. Starting from 
the Middle Pleistocene (around 0.8 Ma), some of the 
drowned blocks began to rise again and gradually re- 
emerged, producing the coastal plains of Bonagia, 
Castelluzzo, Partinico-Castellammare del Golfo, Carini 
and Palermo-Bagheria. The average speed of those 
uplift movements is generally between 0.2-0.4 mm yr 
1 but high-angle extensional to transtensive or reverse 
to transpressive faults may modify these values at the 
local scale 


Uplift is the main cause of Sicily’s long-term 
geomorphological evolution. Its interaction with sea- 
level changes and coastal processes is responsible for 
the flat setting of the southern coastal areas and the 
more recently emerged small northern coastal plains, 
both characterised by a staircase of raised marine 
terraces. In the older relief of central Sicily, where 
the marine terraces have been dismantled and the 
underlying (mainly Neogene) clayey rocks (foredeep 
successions) have been exposed, competition between 
tectonic uplift and river down-cutting is responsible 
for the genesis of an alternation of deep V-shaped 
valleys and rounded hills prone to rapid and constant 
changes due to landslides and water erosion. In the 
mountain areas of northern Sicily affected by erosion 
for much longer, where down-cutting processes have 
dismantled even the foredeep deposits and exposed the 
deeper Mesozoic-Paleogene (mostly carbonate) rocks, 
the development of karst has slowed down the river 
deepening, reducing the frequency of V-shaped valleys 
and canyons and allowing the relief to reach higher 
altitudes. 


From the Pliocene to Early Pleistocene, the current 
Hyblaean plateau was still below sea level. During 
the Early Pleistocene, punctual uplift, driven mainly 
by magmatic processes and secondly by flexural 
bulging’ typical to this foreland area, involved stepwise 
emergence, triggering, indirectly, both river deepening, 
with the development of numerous canyons, and 
downward migration of the coastal processes, with 
the genesis of a Middle/Upper Pleistocene staircase 
of raised marine terraces along the coastal areas. Just 
emerged, the Hyblaean plateau represented an island 
separated from Sicily by a sea-arm submerging the 
current plains of Catania and Gela, where the foredeep 
was developing. Due to strong marine to continental 
deposition? compensating the flexural subsidence, 


? Catalano et al. 2013 and references therein; Gasparo Morticelli et al. 
2017. 

* Di Maggio et al. 2017. 

^ Henriquet et al. 2019. 

* Longhitano and Colella 2003 and references therein. 
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the bottom of this sea (submerged foredeep) finally 
emerged in the Late Pleistocene, connecting the 
Hyblaean Plateau to Sicily and giving rise to the current 
emerged foreland basin. 


Climate is the main driver of geomorphological 
changes affecting Sicily over the short term (from the 
Late Pleistocene to present). During the last glacial 
maximum (hereafter LGM, i.e. ~20 ka BP), the physical 
landscape of Sicily was broadly similar to that of today, 
with a harsh and abrupt mountain relief in the north 
areas, an undulating hilly relief in the central areas, 
and a larger flat relief than the current one (see next 
paragraph, Figure 1) in the south areas.‘ 


Present-day regional equilibrium line altitudes (ELAs), 
i.e. the line between the ice ablation and accumulation 
zones, are between c. 3,400-3,600 m a.s.l.," whilst during 
the Pleistocene cold stages, they were estimated to 
be c. 2,000-2,500 m a.s.l.* As suggested by Neri et al. 
1994 and Carveni et al. 2016 (and references therein), 
these values allowed the existence of glaciers on Mt 
Etna (3,329 m a.s.L), by far the highest mountain on 
the island. Particularly, through geomorphological, 
stratigraphic and volcanological analyses, Carveni et 
al. 2016 recognised some glacial landforms, which lead 
back to the LGM. Moreover, the highest uplands of the 
Madonie (Carbonara Massif) and Nebrodi Mountains 
(Monte Soro area), both above 1,700-1,800 m a.s.l., but 
below the regional ELAs of that time, were covered with 
perennial snow? 


Di Maggio et al. 2009 (and references therein) and Agate 
et al. 2017 report the occurrence of large talus slopes and 
talus cones at the foot of the main rock scarps, which 
occur from mountain to coastal areas. These landforms 
are produced by accumulation of thick, stratified slope 
deposits, variously cemented during the last glacial 
cycle (LGC, i.e. ~110.8-11.7 ka BP). Their genesis implies 
strong physical weathering, producing large quantities 
of coarse scree and frequent debris/rock falls affecting 
the steep slopes, both favoured by a cold climate. Their 
stratification is indicative of runoff processes, mainly 
due to prevailing conditions of aridity. These conditions 
are also testified by the colluvial deposits with fossil 
mammals dated to the Late Upper Pleistocene, widely 
occurring in Sicily. Thin intercalations of paleosoils in 
stratified slope deposits and reworked soils in colluvial 
deposits indicate short climate oscillations in humid/ 
temperate sense, which allowed soil formation. 


Still during the LGC, in mountain and inland hilly 
areas, both the strong deposition rates due to higher 


Di Maggio et al. 2017. 
Messerli 1980 
Hughes and Woodward 2017 and references therein. 
Hughes and Woodward 2017. 
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production of scree and the lower capacity of the 
streams to transport and remove material due to poor 
discharges, linked to conditions of prevailing aridity 
typical of each glacial cycle,” were responsible for the 
filling of the river valleys, as indicated by both the 
alluvial river terraces of the Corleone area" and the 
filled valleys of the Madonie area”. Moreover, the large 
amounts of scree accumulated over clayey slopes have 
triggered numerous and large landslides.” 


Conversely, the river segments crossing the coastal 
areas underwent vertical erosion due to sea-level 
lowering, producing river canyons and V-shaped valleys 
and creating steep river slopes subjected to landslides 
and soil erosion. Additionally, sea-level lowering 
induced the emersion of sandy deposits cropping out 
on previously submerged continental platforms (Figure 
1), favouring the genesis and the development of wind- 
fed coastal and climbing dunes." 


With the transition from LGM to the Holocene, 
higher values of temperature and moisture reduced 
scree production and induced an increase in stream 
discharge, triggering processes of river down-cutting 
along the mountain and inland hilly areas. The growing 
local relief (i.e. the elevation range between the lowest 
and highest altitudes) triggered several landslides, 
particularly frequent on the clayey slopes (e.g. Servizio 
Geologico d'Italia 2010; 2011). Along the coastal areas, 
the sea-level rise involvedthe drowning and subsequent 
filling of river valleys, with the creation of large alluvial 
plains periodically affected by flooding. 


Little data are available on the reconstruction of the 
ages in which the barrier lagoon/marsh systems of 
the Sicilian coastal areas began to form. These systems 
are controlled by multiple processes working along 
the coasts, the main ones being the relative sea-level 
changes and net sedimentation rates along the coasts. 
Available geological data obtained through different 
approaches, combined with multi-dating techniques, 
agree in suggesting that the primary cause in the 
genesis of the present-day systems of barrier lagoon/ 
marsh is the slowdown in the Holocenic rise in sea- 
levels. Most of the systems of barrier, lagoon, and 
marsh along oceanic and gulf coasts of the USA, Brazil, 
Northern Australia, South Africa, and North Europe, 
actually started to form between c. 8.0-5.0 ka BP.5 
Specifically, the barrier lagoon/marsh systems of the 
Mediterranean? and, particularly, the Italian coastal 


1° Eg. Lambert et al. 2008. 

1! Servizio Geologico d'Italia 2010 

2 Servizio Geologico d'Italia 2011 

5 Eg, Portella Colla and Piano Zucchi landslides; see Servizio 
Geologico d'Italia 2011 and references therein. 

1 Di Maggio et al. 2009 and references therein; Agate et al. 2017. 

5 McBride et al. 2013, and references therein; Benallack et al. 2016. 

'* Marco-Barba et al. 2013. 
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Figure 1: Paleo-geographical reconstruction of Sicily and its surrounding at ~20 ka and ~10 ka BP. 
Red lines indicate the approximate location of the paleo-shorelines on the basis of the present 
bathymetry (source: EMODnet Bathymetry Consortium, Thierry et al. 2019). 
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plains," began to develop between c. 8.7-5.0 ka BP. It is 
reasonable to assume that the Sicilian coastal barriers, 
lagoons, and marshes began to form during the 
Holocenic deceleration in sea-level rise, c. 8.0-5.0 ka BP, 
similar to many parts of the world. On the other hand, 
AMS “C age determinations,’ both on archaeological 
remains (~4.6 ka BP) found within coastal dune deposits 
of the barrier lagoon system of Ganzirri (Messina) 
and on underlying beach conglomerates (~5.9 ka BP), 
confirm this hypothesis. Historians provide additional 
information about when people abandoned the coasts 
near these lagoons to escape malaria. Sicilian wetlands, 
i. e. river mouths, coastal marshes and lagoons, but 
also some wetlands located in central Sicily - like 
those once occurring near Vallelunga Pratameno and 
Villarosa, now disappeared - represented a danger to 
human life for millennia, due to the occurrence of this 
disease. For this reason, most of the territories near the 
coastal wetlands remained uninhabited until 150-100 
years ago, when most were reclaimed for agricultural 
purposes. 


During the Holocene, milder climate conditions 
generally favoured soil formation, inhibiting erosion 
processes. However, whenever climate deterioration 
has occurred (see the paragraph on palaeoclimate 
reconstruction), physical weathering, soil erosion and 
landslides have increased their power. As a consequence 
of deforestation, particularly intense under Roman 
rule, runoff produced strong soil erosion. ? 


Sea-level changes and the Sicilian coastland during 
the last 20,000 years (M. Vacchi) 


The subject of the evolution of the largest Mediterranean 
island after the LGM has been central to several 
multiproxy investigations carried out along Sicilian 
coastlines. In particular, sea-level changes and the 
palaeogeographic reconstruction of the past shorelines 
have been the focus of several publications.” These 
studies are of great archaeological interest - coastlines 
and coastal plains have always played an important role 
as natural landfall sites and cultural exchange.” 


Global eustatic sea-level rose more than 100 m since 
17.0 ka BP, and c. 56 m between 11.7-7.0 ka BP (Figure 1, 
2D), with an average rate of 1.2 cm/year.” This estimate 
is one order of magnitude higher than the highest 
tectonic uplift rates in Sicily («2.0 mm/year).? Thus, 
eustatic sea-level rise was a relevant factor for the 


17 Amorosi et al. 2013; D'Orefice et al. 2020, and references therein. 
18 Antonioli et al. 2006b, and references therein. 

? Brandolini et al. 2019, and references therein. 

2 Scicchitano et al. 2008; Antonioli et al. 2014; Lo Presti et al. 2019. 
7 Vacchi et al. 2019; Revelles et al. 2019. 

? Lambeck et al. 2014; 2016. 

2 Di Stefano and Branca 2002; Antonioli et al. 2006b. 
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dynamics of Sicilian coastal landscape over the Early/ 
Middle Holocene. 


At the end of the LGM, with the sea-level 120-140 
m below that of the present day (Figure 1),” Sicily 
remained connected with the Italian peninsula for at 
least 500 years in the period between 21.5-20.0 ka BP.” 
This land bridge likely facilitated the first colonisation 
of the island by anatomically modern humans.” The 
progressive melting of the Northern Hemisphere ice 
sheets produced a very rapid sea-level rise until ~7.0 
ka BP,” which resulted in the progressive development 
of the Messina Strait and the consequent separation of 
Sicily from the Italian mainland” and islands such as 
Malta. Since that period, the evolution of the Sicilian 
coasts has been driven by the complex interplay 
between eustatic, isostatic and tectonic movements. 
The latter were of particular importance in the north- 
eastern portion ofthe island, where the activity of some 
major faults significantly affected coastal evolution 
during the last millennia. For instance, at Milazzo? and 
around the Taormina area? the coupled activity of long- 
term and co-seismic uplifts, with rates up to ~2 mma", 
played a major role in the Middle to Late Holocene (last 
6.0 ka BP) evolution of local coasts. 


A more complex tectonic pattern was recorded along 
the coastal stretch between Catania and Siracusa.” 
Here, the results of archaeological surveys and coring 
activities in coastal lagoons provided a long record of 
sea-level evolution.? The oldest data indicate that sea- 
level rose from -36.9+1.1 m at ~9.6 ka BP to -6.2+1.0 m 
at ~6.6 ka BP and finally to -2.3+1.0 m at ~4.2 ka BP. Late 
Holocene data show variability, most likely related to 
the differential uplift trend affecting the area.” Data 
from Augusta and Priolo indicate that sea-level reached 
the present value around -3.7 ka BP. Conversely, 
archaeological data indicate a different pattern, with 
the sea-level placed between -3 and -1.2 m at ~3.7 ka BP 
and at -1.5 m+0.3 m at ~2.6 ka BP. These data probably 
need to be corroborated by further field investigation: 
as far as we know, their partial disagreement could 
also depend on the differential speed of local tectonic 
uplift. This area was also affected by a series of extreme 
wave inundations (storms and tsunami), at least over 
the last 4000 years. Geomorphological and sedimentary 
evidence of these extreme events was found south 


^ Lambeck et al. 2016; Thierry et al. 2019. 

2 Antonioli et al. 2014. 

% Antonioli et al. 2016; Lo Presti et al. 2019. 

27 Lambeck et al. 2014; Vacchi et al. 2018. 

8 Antonioli et al. 2014. 

? Scicchitano et al. 2011. 

* Antonioli et al. 2003; De Guidi et al. 2003; Spampinato et al. 2012. 
31 Scicchitano et al. 2008; Spampinato et al. 2011. 

32 Vacchi et al. 2016. 

3 Spampinato et al. 2011. 
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of Siracusa” and in the Augusta Bay.” However, the 
current elevation of the last interglacial shoreline 
(-125 ka BP) suggests a much higher long-term tectonic 
stability in this portion of the Sicilian coast.“ 


The tectonic component is, conversely, considered 
negligible along the western coast of Sicily. In fact this 
area is considered tectonically stable at least since 125 
ka BP.” Most of the available sea-level data concerning 
this sector of the island were extracted from cores 
retrieved from the Stagnone di Marsala lagoon and 
from fossil vermetid reefs in Capo San Vito and near 
Palermo.” Additional sea-level insights were obtained 
from fossil marine shells collected on Marettimo 
Island and near Palermo‘ and from archaeological 
investigations in the Punic town of Mozia.“ All these 
data allowed the reconstruction of sea-level evolution 
since 9.5 ka BP. At this time, the sea-level likely varied 
between ~-27 and ~-25 m at ~9.5 ka BP. A hiatus in the 
data did not allow an assessment of sea-level evolution 
in the Middle Holocene. Conversely, the sedimentary 
data from the Stagnone di Marsala lagoon, coupled with 
the fossil vermetid reef, did provide an opportunity to 
reconstruct with some confidence evolution in sea- 
level over the last three millennia. At ~2.8 ka BP, the 
sea-level was at -1.1+0.6m, while it rose to -0.4+0.6 m at 
72.5 ka BP. The entire sea-level variation in the last 1 ka 
BP was within ~0.3 m. 


Climate reconstruction for the last 12,000 years (A. 
Incarbona and G. Madonia) 


The Holocene is the current interglacial, starting c. 
11.7 ka BP,” and is either divided into an early phase 
of climatic optimum, between 11.7-5.0 ka BP, and a 
later ‘neo-glacial’ stage, characterised by the advance 
of alpine glaciers,? or in three phases, with the Early 
Holocene lasting 11.7-8.2 ka BP, the Middle Holocene 
8.2-5.0 ka BP, and the Late Holocene, which corresponds 
to the ‘neo-glacial’ in the two-phase system.“ 


Holocene marine sediments around Sicily testify to 
a climatic evolution that is in agreement with other 
Mediterranean Sea sites, both in terms of trends and 
RCCs. Alkenone-derived sea-surface temperature (SST) 
data, 60 profiles from planktonic foraminifera, and 
micropaleontological evidence from cores recovered 
in the southernmost Tyrrhenian Sea and the Sicily 


34 Scicchitano et al. 2007, Barbano et al. 2010. 
35 De Martini et al. 2010. 

3° Antonioli et al. 2006a. 

37 Ferranti et al. 2006. 

38 Basso et al. 2008. 

39 Antonioli et al. 2002. 

^ Antonioli et al. 1996; 1999. 

41 Basso et al. 2008. 

*? Andersen et al. 2004; Rasmussen et al. 2014. 
5 Cronin 2010. 

^ Lang 1994, 
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Channel, show the occurrence of a distinct thermal 
maximum for the Early to Middle Holocene and a 
subsequent cooling trend,” like in other central- 
western Mediterranean locations.“ SST variations in 
the southernmost sector of the Tyrrhenian Sea (north 
Sicily offshore) (Figure 2A) and net primary productivity 
changes in the Sicily Channel (Figure 2B) show the 
full suborbital climatic variability of Holocene RCCs,* 
as observed by IRD deposition in the North Atlantic 
(Figure 2C).5 IRD peaks (Bc 0-8) are associated, within 
dating uncertainties (Figure 2A-C), with decreased SST 
and increased primary productivity. This correlation 
suggests a long-distance connection between the 
Atlantic Ocean and the central Mediterranean Sea, 
probably similar to the North Atlantic Oscillation 
(NAO), whose positive phases are related to the arrival 
of more prolonged and stronger storm tracks to the 
southern central Mediterranean.” 


Focusing on historical times, it is well established that 
the Little Ice Age (LIA, 1450-1850 CE) behaved as a RCCs 
event inthe marine environment (Bc 0in Figure 2C),once 
again characterised by cooling and enhanced primary 
productivity.” While a period of terrestrial drought is 
suggested by documentary evidence," palaeoclimatic 
evidence from the Pantelleria island points to increased 
humidity? exemplifying that moisture changes were 
variable in space. More recently, the full sequence of 
climatic variability since 1 CE (Roman Period, Medieval 
Warm Period and Little Ice Age) was documented by 
Mg/Ca-derived SST fluctuations in the Sicily Channel. 
These historical climatic fluctuations perfectly overlap 
with the timing of those recorded in the Alborán and 
Aegean Seas and in the Minorca Rise,™ highlighting a 
regional climatic framework of great archaeological 
relevance. 


Speleothem isotope data from the Carburangeli cave 
(northern Sicily) record high-resolution rainfall 
signal between c. 9.0-6.0 ka BP (Figures 3A, B).5 The 
O speleothem profiles of the Carburangeli and 
Wintimdouine caves, recovered from the north- 
western coast of Morocco,” have been correlated to 
refine the age model of the first by incorporating the 
numerous U/Th dates from the second (Figures 3A, B). 
The alignment of the two records (Figures 3C, D) shows 


4 Sbaffi et al. 2001; Sprovieri et al. 2003; Di Stefano and Incarbona 
2004; Essallami et al. 2007; Di Stefano et al. 2015. 

^* Marchal et al. 2002; Martrat et al. 2004; 2014. 

" Sbaffi etal. 2001; Incarbona et al. 2008. 

4 Bond et al. 2001. 

^ Frigola et al. 2007; Incarbona et al. 2008; Bazzicalupo et al. 2020. 

5° Silenzi et al. 2004; Incarbona et al. 2010a. 

51 Piervitali and Colacino 2001. 

5 Calò et al. 2013. 

5 Margaritelli et al. 2020. 

* Rodrigo-Gámiz et al. 2014; Cisneros et al. 2016; Gogou et al. 2016; 
Kontakiotis 2016. 

5 Frisia et al. 2006. 

5° Sha et al. 2019. 
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Figure 2: Downcore variations of marine geochemical and micropalaeontological records from the seas 
around Sicily, in comparison with a standard for Holocene climatic suborbital fluctuations (North Atlantic 
IRD) and the eustatic sea-level: 

A: alkenone-derived estimates of SST in *C for core B79-38 (southern Tyrrhenian Sea, Sbaffi et al. 2001); 
B: net primary productivity estimates (gC x m?x yr"), derived from percentage values of the coccolith 
species Florisphaera profunda, expressed as a 5-pt running average in the ODP 963 Site (Strait of Sicily) 
(Incarbona et al. 2008); 

C: the stacked IRD record (96) from the North Atlantic Ocean (Bond et al. 2001). Bc (Bond cycles) refers 
to Holocene pulses of IRD that are assumed as a standard for RCC. Bc are also indicated in the SST and 
productivity records of the Tyrrhenian Sea and Strait of Sicily; 

D: eustatic sea-level variations (metres) estimated by Lambeck et al. (2014); 

E: Core B79-38 8*0 seawater for core B79-38 (southern Tyrrhenian Sea) calculated from Globigerina 
bulloides è!*0 and alkenone-derived estimates of SST (Sbaffi et al. 2001). 
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similarities regarding the general lightening trend 
(arrows) and the millennial-scale oscillations, which in 
turn seem to be well correlated to North Atlantic IRD 
deposition (Figure 3E). The 8'*O data from Carburangeli 
and Wintimdouine speleothems were resampled to 100- 
yr window (circles in Figures 3C, D) to estimate their 
positive correlation, whose result is r = 0.592, n = 22. 
This preliminary remark suggests that isotope data 
from Sicily and Morocco may have responded to the 
same millennial-scale solicitation over this limited 9.0- 
6.0 ka BP time interval. 


The Wintimdouine cave 0O record documents that 
the influence of the West African monsoon rainfall 
expanded to 31* N during the African Humid Period 
(11.0-5.0 ka BP in north-western Africa), coincident 
with the Green Sahara," due to the northward shift of 
the ITCZ.” The occurrence of monsoonal precipitation 
in Sicily has to be excluded from many proxy data, first 
of all the vegetation pattern.? The speleothem 8750 
records from Soreq (Israel) and Jeita (Lebanon) caves 
have been associated to sapropel formations and to 
North African monsoon precipitation, but their source 
is from Mediterranean Sea evaporation, even though 
they may have partially captured the monsoon signal 
from freshwater discharge into the Levantine Sea.“ 
Equally, it is possible to assume that the Carburangeli 
speleothem O record may have captured the 
monsoon signal from freshwater discharge into the 
Atlantic Ocean and the western-central Mediterranean 
Sea, from north-western African rivers.” Thus, the 
Carburangeli speleothem 8:50 signal may not represent 
areliable proxy for local precipitation during the Early/ 
Middle Holocene. 


Calcite speleothem 5“C may reflect different processes, 
among others the è!C value of soil CO, and of the host 
bedrock prior to precipitation, variableCO, degassing due 
to different cave ventilation, vegetation composition/ 
cover, and microbiological activity above the cave. 
Frisia et al. 2006 interpreted the significant decrease 
in 5°C observed in the Carburangeli speleothem at c. 
7.8 ka BP as related to the establishment of C3 plant 
communities and a permanent vegetation cover above 
the cave (Figure 3F). However, this explanation is in 
conflict with 6:0 data from the same speleothem (Figure 
3A) and with pollen data from Sicily records that, at the 
date of the Frisia et al. 2006 publication, was limited to 
Pergusa Lake.* As discussed above, the Carburangeli 
speleothem "O signal may be affected by freshwater 


Ehrmann et al. 2017; Tierney et al. 2017; Sha et al. 2019. 
Rohling et al. 2002; 2015. 
Sadori and Narcisi 2001; Tinner et al. 2009; Magny et al. 2011. 
Bar-Matthews et al. 2000; Cheng et al. 2015; Rohling et al. 2019. 
Wang et al. 2014; Rohling et al. 2015. 
Drake et al. 2011; Larrasoafia et al. 2013. 
Bar-Matthews et al. 1997; 1999; 2003; Drysdale et al. 2004; Spótl et al. 
2005; Frisia et al. 2006; Budsky et al. 2019. 
& Sadori and Narcisi 2001. 
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discharge from North Africa related to monsoonal 
activity and therefore would not be conclusive evidence 
of local rainfall. Further data concerning the Holocene 
vegetation patterns and dynamics from mountain and 
inland areas of Sicily show an earlier development of 
deciduous and evergreen forests? than in coastal areas, 
where their onset occurred after the 8.2 ka BP event, 
with subsequent full establishment at c. 7.0 ka BP. 


The increased moisture and the development of 
evergreen broadleaved forests in southern Sicily 
after the 8.2 ka BP event were explained by a decline 
in monsoon activity and the shift of the Hadley 
circulation cell, causing a weakening of the North 
Atlantic anticyclone, favouring moist, eastwards 
airflow towards the Mediterranean.” The high level 
of the Preola Lake between 10.5-7.0 ka BP, associated 
with no coastal evergreen forests in the same area, 
was explained with a marked seasonal precipitation 
contrast, and more specifically with insufficient 
summer moisture availability which is in agreement 
with recent quantitative salinity reconstructions 
from the same Sicilian coastal sites of Lago di 
Preola and Gorgo Basso, suggesting dry conditions 
during the Early Holocene and subhumid to humid 
conditions during the Middle/Late Holocene.” The 
two hypotheses were recently combined to explain 
increased precipitation in southern Spain since 7.8 ka 
BP, as indicated by the Cueva Victoria speleothem 8C 
record (Figure 3G).” Comparing the Spain and Sicily 
speleothem 9C records, it is likely that severe summer 
drought affected a large portion of the western-central 
Mediterranean Basin, due to the northward shift of 
ITCZ during the 10.0-7.8 ka BP (Figures 3F, G) phase of 
the Green Sahara," while intense winter rainfall was 
occurring, as documented by high-level lakes, light 
50 seawater in the Mediterranean Sea (Figure 2E), 
and increased river discharge in the Mediterranean 
northern borderlands.” Atmospheric models support 
the establishment of a stable, high-pressure cell in 
the Mediterranean area in summer, at the time of the 
northernmost ITCZ location.? Alternatively, Finné et al. 
2019 state that there is no general feature commontothe 
whole Mediterranean area, but quite sharp differences 
in terms of rainfall regimes between the South and East 
versus the North and West Mediterranean. They also 
point out a drought crisis affecting North Africa and 


Sadori and Narcisi 2001; Bisculm et al. 2012. 
Noti et al. 2009; Tinner et al. 2009; Caló et al. 2012. 
Tinner et al. 2009. 
Magny et dl. 2011. 
Curry et al. 2016. 
Budsky et al. 2019. 
7 Budsky et al. 2019. 
Magny et al. 2011; Toucanne et al. 2015; Di Donato et al. 2018; 
Filippidi and De Lange 2019; Maiorano et al. 2019; Sha et al. 2019; 
Wagner et al. 2019. 
3 Pausata et al. 2016. 
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Figure 3: Geochemical profiles of stable isotopes from calcite speleothems and the IRD record from the North Atlantic Ocean, 
focused on the interval between about 9.0 and 6.0 ka BP: 

A: the 80 record (%o) from Carburangeli Cave, plotted on the original chronology by Frisia et al. (2006). The orange thin line 
represents raw data. The red thick line is a 19-pt running average. The red circles are the U/Th datings and the vertical red 
bars are the 2-0 errors. 

B: the 80 record (%o) from Wintimdouine Cave (Sha et al. 2019). The light green thin line represents the raw data. The green 
thick line is a 9-pt running average. The green circles are the U/Th datings and the vertical green bars are the 2-6 errors. The 
dashed blue lines are the tie-points used for the correlation and used to assess the new Carburangeli speleothem age model. 
C: the 8*0 record (%0) from Carburangeli Cave, plotted on the new chronology after the correlation with the Wintimdouine 
speleothem. The orange thin line represents raw data. The red thick line is a 19-pt running average. The red circles are samples 
taken with a 100-yr pace. The red arrow represents the linear fit, whose equation is Y - 0.1716152701 * X - 7.068023323, n - 630. 
D: the 80 record (%o) from Wintimdouine Cave (Sha et al. 2019). The light green thin line represents the raw data. The green 
thick line is a 9-pt running average. The green circles are samples taken with a 100-yr pace. The green arrow represents the 
linear fit, whose equation is Y = 0.1785826222 * X - 8.86427158, n = 388. 

E: the stacked IRD record (96) from the North Atlantic Ocean (Bond et al. 2001). Bc (Bond cycles) refers to Holocene pulses of IRD 
that are assumed as a standard for RCC. 

F: the 8C record (%o) from Carburangeli Cave (Frisia et al. 2006), plotted on the new chronology after the correlation with the 
Wintimdouine speleothem. The red thick line represents raw data. The red arrow marks the switch to wet conditions in Sicily 
after the 8.2 ka BP event. G: the 6?C record (%o) from Victoria Cave, southern Spain (Budsky et al. 2019). The blue thick line 
represents raw data. 
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the Eastern Mediterranean c. 3.0 + 0.3 kyr BP, and agree 
with generally wetter conditions between 8.5-6.1 ka BP. 


In conclusion, the comparison between 6#O of 
Carburangeli and Wintimdouine speleothems suggests 
that the source of the isotopic composition of the 
former speleothem may be from the Mediterranean 
Sea evaporation. More specifically, the speleothem of 
Carburangeli may have captured the monsoon signal 
from the freshwater discharge of north-western African 
rivers into the Atlantic Ocean and the western-central 
Mediterranean. This new interpretation corroborates 
the hypothesis that Sicily was prone to prolonged 
and severe droughts between c. 10.0-7.8 ka BP, which 
hampered the development of coastal evergreen 
forests, while forests were established in mountain and 
inland areas under the influence of more favourable 
orographic conditions. 


Main volcanic eruptions and earthquakes affecting 
the history of Sicilian settlements (S. Rotolo, V. 
Forgia and S. Pasta) 


On the one hand, the mineral-rich and fertile soils 
of the volcanic areas have long been considered a 
precious resource already by early Sicilian farmers. Not 
surprisingly, the foothills of Mt Etna, as well as most 
of the circum-Sicilian volcanic islands (Pantelleria, 
Linosa, Ustica, and the whole Aeolian Archipelago) 
were cultivated since prehistoric times” and have 
been and still are renowned for the quality of their 
agricultural products.” On the other hand, some active 
volcanic areas were avoided for a long time because 
they were considered dangerous due to frequent 
eruptions or poisonous gas emissions, e.g. Lago di 
Venere at Pantelleria Island,” or the foothills of the ‘La 
Fossa’ crater on Vulcano Island,” where even a brief 
overnight stay during wind-free periods may be lethal 
for humans and even migrating birds (Table 1). 


However, on several volcanic islands eruptions ceased 
long before humans arrived. This is the case at Linosa, 
in the Sicily Channel, whose subaerial activity ended 
c. 500 ka BP, Ustica, whose last eruptive phase dates 
back to 132 ka BP,” Filicudi, Alicudi, and Salina.” The 
north-eastern Sicilian hunter-gatherer communities 
may have witnessed from afar the volcanic activity of 
Stromboli Island,? and the last Mesolithic and Neolithic 


E.g. Martinelli et al. 2021; Speciale et al. 2021. 
E.g. Laghetti et al. 1996; 1998. 
Favara et al. 2000. 
Carapezza et al. 2011. 
De Vita et al. 1998. 
29, 28 and 15.6 ka BP, respectively: see Lucchi et al. 2013, and 
references therein. 
** Lava flows of Vancori Superiori, c. 13.0+1.9 ka BP: Francalanci et al. 
2013. 
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groups the final eruptions of Panarea? and Pantelleria.* 
Moreover, the frequency, intensity and impact of 
submarine eruptions on human activities is still poorly 
understood; an increasing amount of evidence proves 
their occurrence until recent times close to apparently 
extinct volcanoes like Linosa,? Pantelleria,** Salina% 
and Panarea, where fumarolic activity is still present 
in the locality of Calcara, and underwater near its 
eastern offshore satellite islets. Repeated localised 
gas emissions and ephemeral pyroclastic eruptions 
occurred in the Sicily Channel between the 19th and 
20th centuries as well." 


The three most powerful eruptions of the last 20 ka BP 
undoubtedly occurred on Mt Etna. Specifically, there 
was a plinian eruption in 122 BCE and two earlier sub- 
plinian eruptions, dated 3.1 and 3.9 ka BP, respectively.: 
According to the Greek historian Diodorus Siculus, 
the 3.1 ka BP eruption probably caused the westward 
migration of Sicanian communities from their original 
settlements located north of Etna. Nevertheless, the 
most dangerous events linked to volcanic activity were 
(and very likely still are) not eruptions on their own. 
This is the case of Etna and Stromboli Island: here 
several tsunamis that caused many casualties during 
medieval times,? and probably even earlier (Tab. 1), 
were triggered by the massive landslides affecting the 
highly unstable and steep slopes of Sciara del Fuoco. 


As for the Aeolian islands of Vulcano, Lipari and 
Stromboli, their almost continuous volcanic activity 
since prehistoric times had a strong effect on the 
alternated phases of economic health and decline of 
Aeolian communities. For instance, three demographic 
crises which have long been attributed to unfavourable 
socio-economic situations or to wars/aggressions, 
may have instead been triggered by volcanic events 
that disturbed the daily lives of local people and 
deeply compromised their economic activities and the 
undertaking of navigation and trade from mainland 
Sicily to the islands and back.” A first crisis occurred 
in the 4th millennium BCE and involved all the Aeolian 
Islands, in particular Contrada Diana. This coastal 
settlement, the main Neolithic site of Lipari Island, 
experienced a well-documented decline, and local 
people preferred to settle in areas protected from 
volcanic activity, such as Rocca del Castello. This 
demographic process may have depended on one or 
more tsunamis caused by Sciara del Fuoco and the 


Approx. 8.7 ka BP: Lucchi et al. 2013. 
Approx. 6 ka BP: Jordan et al. 2018. 
Romagnoli et al. 2020. 
Submarine eruption in 1891: Conte et al. 2014. 
Subaerial and submarine hotsprings: Cocchi et al. 2019. 
Lucchi et al. 2013; Esposito et al. 2018. 
Rotolo et al. 2006; Coltelli et al. 2016. 
Coltelli et al. 1998; 2000. 
Rosi et al. 2019. 
Manni et al. 2019. 
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Table 1: Overview of the main events related to Sicilian volcanoes and their consequences on local human communities. 


Date/Age 


1991- 1993 CE 


Location 


Etna Mt, fissure from 
W flank of Valle del 
Bove 


Impact 


A voluminous lava flow threatened the 
village of Zafferana Etnea 


Eruptive typology 


Flank effusive 


Reference(s) 


Calvari et al. 1994 


1983 and 1985 
CE 


Etna Mt, near Rifugio 
Sapienza 


A lava flow destroyed several touristic 
installations 


Flank effusive 


Branca and Del 
Carlo 2004 


Etna Mt, N flank 


A fast-moving lava flow threatened the 


Flank effusive, with a 


volcano 


several houses at Pantelleria 


west offshore 


1981 CE ; village of Randazzo cutting the railway |very high lava flow rate  |Coltelli et al. 2014 
fissure (2600 m a.s.l.) : 
and a main road (up to 640 m3/sec) 
Six casualties and mass migration of Vulcanian associated 
1930 CE Stromboli Island s mig with small pyroclastic Rosi et al. 2019 
local people to Australia and USA flows 
Etna Mt, fissure on , 
1928 CE the E flank (Ripa della raya dog destroysd the village:of Flank effusive Duncan et al. 1996 
Mascali 
Naca, 1200 m a.s.l.) 
1919 CE Stromboli Island gus Dade gecta marched Stromboli Violent Strombolian Ponte 1919 
village; four casualties 
Pantelleria Island, Earthquakes and bradyseism damaged |Submarine eruption 4 km 
1891CE Foerstner submarine q y 8 P Kelly et al. 2014 


1888- 1890 CE 


Vulcano Island, 
locality La Fossa 


Fallout of m3-sized lithic blocks over the 
village of Vulcano Porto; destruction of 
mining machines at Porto Levante 


Vulcanian 


Mercalli and 
Silvestri 1891; De 
Astis et al. 2013 


Etna Mt, Central 


Ash fallout reached Malta Island, c. 200 


Branca and Del 


Rocche Rosse 


flow 


1865 SE crater km SW a Carlo 2004 
Sicily Strait, Graham Farthquakes over the calco sicili an Submarine and subaerial |Cavallaro and 
1831 CE sector; ashes reached the town of Sciacca ; 
Bank (Surtseyan) Coltelli 2019 
c. 40 km NE 
1763 CE Etna Mt, locality 2-3 km high fire fountains; a 10 cm-thick Hawaiian Branca and Del 
Montagnola ash layer covered Catania Carlo 2004 
Flank eruption, initially 
Etna Mt. localit A fast-moving lava flow destroyed nine  |Strombolian, then 
1669 CE Monti Rossi y villages and part of the city of Catania _| effusive, with a very high |Mulas et al. 2016 
(18 km from the vent) lava flow rate (300-500 
m3/sec) 
A tsunami triggered by a major Ra 
1456 CE Stromboli Island landslide at Sciara del Fuoco reached the ns toigspeciic Rosi et al. 2019 
Campanian coast p 
A tsunami originated from Stromboli 
reached the Campanian coast, 200 km Unrelated to a specific 
1343 CE Stromboli island N, and caused hundreds of casualties : P Rosi et al. 2019 
| eruption 
at Naples harbour and surroundings. 
Inhabitants left the island 
1230 CE Lipari Island, locality Much damage to roads and houses strombolian and laya Arrighi et al. 2006 


1000- 1200 CE 


Vulcano Island, 
Vulcanello cone 


Local damage. (N.B.: Plinius and Strabo, 
cited by Mercalli and Silvestri 1891 and 
by De Fiore 1922, report ages 126 BC and 


Lava flows and 
Strombolian 


Mercalli and 
Silvestri 1891; 
De Fiore 1922; 


villages along the Ionian coast 


| Arrighi et al. 
183 BC, respectively) (2006) 
776 CE Lipari Island, locality | Ash fallout reached Vulcano Island and | Violent Strombolian and Keller 2002 
Mt Pilato the Sicilian inland lava flow 
44 BCE Etna Mt Tew cm ate epi band asti fallout Sub-Plinian Coltelli et al. 2014 
reached Catania 
Etna Mt (FG Fallout of a 10 to 20 cm-thick layer of 
122 BCE eruption) lapilli covered Catania and the nearby — |Plinian Coltelli et al. 2014 
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Date/Age Location Impact Eruptive typology Reference(s) 
3.1 ka BP puru Migration of Sicani population (referred Sub Plinian Coltelli et al. 2014 
eruption) by Diodorus Siculus) 
3.9 ka BP Etna Mt (‘FS Fallout of lapilli covered the entire E Sub-Plinian Coltelli et al. 2014 
eruption) slope of Etna and reached Catania 
Stromboli Island, Eruption triggered by the collapse of čiordanoetdl 
7.0 ka BP locality Secche di Sciara del Fuoco, which probably also Phreatomagmatic 2008 i 
Lazzaro caused a tsunami 
One or more tsunamis may have sector collapse ang Calvari et al. 1998; 
Etna Mt (Valle del à generation of a large (25 h 
8.4 ka BP destroyed the Near Fast and Libyan 3 i Pareschi et al. 
Bove collapse) km?) debris flow to the 
settlements : 2006 
Ionian sea 
10.0 ka BP Rata Island, Pumice fallout over a 20 km?- wide area |Violent Strombolian Rotolo et al 200%, 
ocality Fastuca Scaillet et al. 2011 


collapse of Stromboli (Tab. 1), and by the explosive 
eruptions of Gran Cratere at Vulcano. A second crisis 
occurred between the 9th - 6th centuries BCE, and once 
again could have derived from the combined effect of 
an increase in the eruptive activity of Vulcano around 
2.9 ka BP and a tsunami triggered by another collapse 
of Sciara del Fuoco. A third crisis struck the Aeolian 
communities between the 6th - 11th centuries CE, with 
a peak in 776 CE during the eruption of Monte Pilato 
(north-eastern sector of Lipari). 


Volcanoes also provide obsidian, one the main raw 
materials exploited in prehistoric times. The timing 
of obsidian exploitation and circulation is strictly 
connected with location and the age of the natural 
sources. Soon after the Early Neolithic, obsidian 
spread throughout the entire Sicilian territory, 
rapidly prevailing over other more easily available 
raw materials, such as flint. The extraordinary 
success of this volcanic glass is based on its technical 
characteristics. As far as we know, the only available 
obsidian outcrops of the western Mediterranean were 
located at Mt Arci (Sardinia), Palmarola (Ponziane 
Archipelago, Latium), Lipari, and Pantelleria. From 
this latter island came c. 40% of the obsidian artifacts 
of north-western Sicily (where chemical analyses were 
performed), while all obsidian found in eastern Sicily 
came from Lipari,” and only one specimen coming from 
Palmarola has been found at Ustica.” Obsidian reached 
Sicily from the earliest stage of the Neolithic. At Grotta 
d'Oriente,? layer 5, good quality flint from local sources 
has been found, with the presence of obsidian artifacts, 
all in primary position. At Grotta dell'Uzzo, obsidian 
is present even in pre-Stentinello spits, and increases 
significantly in the next phase of Stentinello, but flint 
is still the most common raw material, even in the 
Stentinello phase," whilst the people living on the 
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Tyrrhenian coasts of eastern Sicily, hence not far from 
Lipari, very soon preferred the volcanic glass, such as 
those living in the Neolithic settlement (Stentinello II 
and Diana horizons) of San Martino near Spadafora, 
where the pre-formed cores of obsidian from Lipari 
represent >98% of the raw materials.” 


Around the mid Neolithic (Ceramiche tricromiche horizon) 
the obsidian from Lipari gradually prevails over the 
other raw materials in the hilly and mountainous 
sites of Sicily, i.e. Le Rocche near Roccapalumba” and 
Vallone Inferno, where obsidian represents 87.596 and 
flint only 12.5% of the artefacts.” 


Over recent decades, increasing attention has also 
been paid to the impact of earthquakes and tsunamis 
on human history? Additionally the increasing 
accuracy of seismic inventories and dating? have 
allowed us to better evaluate the social, economic, and 
demographic consequences of major seismic events on 
Mediterranean people. For instance, recent studies! 
have pointed out that several tsunamis, like the one 
initiated by the Thera-Santorini eruption c. 3.6 ka BP, 
may have damaged or even wiped out Sicilian coastal 
settlements. 


Regarding historical seismic activity in Sicily, the most 
affected areas have been - and still are - the Peloritani 
mountains,! the Etna region, the Hyblaean Plateau,” 
and the inner sector of south-western Sicily. Combining 
historical documents and scientific data, we know that 
several wealthy Greek cities were shaken by seismic 
events, such as Selinunte in the 4th century BCE and 
330-340 CE, whilst Catania was probably damaged 
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by a poorly documented earthquake preceding the 122 
BCE eruption (Tab. 1). In the early 1st century CE at 
least one earthquake and a tsunami struck the coastal 
areas of southern Calabria and north-eastern Sicily, 
where their combined effects caused the destruction of 
several cities, e.g. Abakainon and Tyndaris.'? The latter 
was entirely rebuilt and flourished again, although a 
later earthquake in the 4th/5th century CE ruined the 
city forever. Agrigentum was also heavily damaged by 
an earthquake shortly after 360 CE, while the area of 
Capo d'Orlando was hit c. the mid 7th century CE. In 
365 CE, an earthquake - whose underwater epicentre 
was located not far from Crete - caused a tsunami that 
devastated the eastern and southern shores ofthe whole 
Mediterranean, destroying most of the North African 
settlements (even large cities such as Alexandria) and 
probably also caused major damage along the eastern 
and southern coasts of Sicily. 


According to historical references, '* several strong 
earthquakes also hit the western and central sectors 
of the Aeolian Archipelago (e.g. the Mw - 6:2 in March 
1786, or the recent Mw - 6:1 in April 1978), causing 
severe damage and casualties in the surrounding 
localities.” 


Looking for recent colonisation paths for plants and 
animals by means of a phylogenetic lens (S. Pasta) 


Many articles have pointed out the extremely high 
genetic originality of the Sicilian populations of several 
widespread woody species, testifying the important 
role played by Sicily in terms of central and southern 
European plants that colonised the island through the 
Strait of Messina during Quaternary glacial events. With 
no doubt the most favourable (humid) microhabitats 
of the island (e.g. thalwegs and the north-facing 
slopes of the mountain ranges near the northern 
coast) allowed the survival and the in situ evolution 
of many species which disappeared elsewhere in the 
Mediterranean Basin. This explains the relatively high 
number of woody species and woody endemics living 
on the island.! For the same reasons, Sicily acted as 
a reservoir of genetic diversity, and, as soon as a new 
interglacial started, forest tree species surviving on the 
island were able to make their way back by crossing the 
Strait of Messina and contribute to the re-colonisation 
of the whole Italian Peninsula and Europe migrating 
northwards." 
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Recent genetic analyses show that some species may 
have followed different paths to reach Sicily. In fact, 
an increasing number of publications on perennial 
herbs," woody plants (Arbutus unedo)," butterflies 
(Melanargia spp.),'® and frogs,’ suggests that during 
the Pleistocene - or even in more recent times - both 
plants and animals had several opportunities to also 
reach Sicily through the Sicily Channel, and from there 
to southern Europe. 


Even if some vascular plants and animals may have 
exploited the close vicinity of the North African and 
Sicilian coasts during the last glacial maxima, most 
of the vertebrates and humans were unable to do the 
same (see next paragraphs). In fact, all the available 
literature on Pleistocene faunistic assemblages" agrees 
in reporting that the vertebrates which colonised Sicily 
came from the Italian Peninsula, presumably exploiting 
passable land-bridges during the glacial maxima, 
particularly the last one. 


Late Pleistocene and Holocene vertebrate faunas (S. 
Pasta and L. Sineo) 


Although the first humans may have arrived in Sicily 
during the repeated low stand phases of the Late 
Middle Pleistocene (between c. 370 and 75 ka BP) in 
close conjunction with the dispersal of the animal 
assemblage referred to the Palaeoloxodon (Elephas) 
mnaidriensis Faunal Complex, a growing bulk of evidence 
testifies that they achieved a much more intense and 
stable colonisation of the island only afterwards.! In 
fact, the scarcity of vertebrate findings suggests that 
Sicilian habitats must have been much less attractive 
than those of continental Italy for both migrating 
herbivores and hunter-gatherer populations until the 
Late Pleistocene. 


The turnover of Sicilian Quaternary mammalian 
assemblages is arranged in several distinct faunal 
complexes," whose differences in terms of composition 
and degree of endemism are rather sharp, probably as 
a result of the varying frequency and ease of dispersal 
mechanisms from Africa and Europe. In fact the 
palaeogeographic evolution of the island was driven by 
tectonics and glacial and eustatic marine cycles, which 
in turn controlled the Middle and Late Pleistocene 
vertebrate faunal dispersal from adjacent landmasses 
towards Sicily. More specifically, one or more temporary 
connections between Sicily and Calabria, through the 
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Strait of Messina and between southern Calabria and 
Italian Peninsula through the Isthmus of Catanzaro, 
seem to have significantly affected the timing and 
modalities of the most recent vertebrate colonisation 
of Sicily and the Maltese Archipelago. 


The two most recent faunal complexes (called 'Grotta 
di San Teodoro-Contrada Pianetti' and ‘Castello’), 
dated to the last glacial cycle until LGM (c. 75 to 23-21 
ka BP) and just after the LGM (c. 23-21 to 11.6 ka BP) 
respectively, # prove that vertebrate dispersal from 
Europe became more frequent. In fact, these faunal 
complexes appear increasingly similar to those of 
southern Italy, albeit impoverished.’ The faunal history 
of this period is dominated by extinction events (large 
predators, e.g. lions; fallow deer; endemic dormice and 
shrews), and by the dispersal of ‘continental’ small 
mammals, e.g. Microtus (Terricola) gr. savii, Crocidura cf. 
sicula, Apodemus cf. sylvaticus and Erinaceus europaeus, 
and large mammals such as Equus hydruntinus, Cervus 
elaphus, and Bos primigenius. The extinction of the 
endemic small mammals that survived for the whole 
Middle Pleistocene is probably due to the severe 
climatic deterioration during the Last Glacial cycle, 
combined with the arrival of small-sized terrestrial 
predators, e.g. Mustela and Vulpes from Italy.” 
Interestingly, the dispersal to Sicily of Microtus savii, a 
vole with a fossorial habit, and of Equus hydruntinus, a 
wild ass unable to swim, implies that, at least once, a 
fully exposed connection (probably a temporary land- 
bridge related to eustatic low stand) had formed. This 
could have happened during the LGM, whose relatively 
arid conditions certainly favoured E. hydruntinus, 
which preferred open spaces provided by steppe-like 
grasslands, as did its other genetically similar Asian 
relatives.! The replacement of the Middle Pleistocenic 
vertebrate fauna probably took place stepwise. In fact, 
the Grotta di San Teodoro-Contrada Pianetti Faunal 
Complex still includes hyenas, several endemic animals 
and a high number of medium-sized herbivores (Equus 
hydruntinus, Paleoloxodon mnaidriensis, Cervus elaphus 
siciliae, Bison priscus siciliae, Bos primigenius siciliae, 
and Sus scrofa), whilst in the Castello Faunal Complex 
the turnover is complete, with no endemics, and the 
main preys are only four, i.e. the red deer,” the wild 
ass (Equus hydruntinus), the auroch (Bos primigenius), 
and the wild boar (Sus scrofa), as shown by the most 
recent papers on the Late Pleistocene/Early Holocene 
Sicilian vertebrate faunas.! The distribution range of 
E. hydruntinus became highly fragmented into discrete 
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subpopulations during the Holocene;™ in Sicily it may 
have survived until the Mesolithic. 


The faunistic analysis at the Late Pleistocene- 
Holocene transition in Sicily sheds light on the role 
of local ecological constraints (mainly climate and 
palaeogeography) and human activity on the Holocene 
faunal turnover of the island. Apparently, the last 
endemic herbivores (Elephas mnaidriensis, Cervus 
elaphus siciliae, Bos primigenius siciliae, and Bison priscus 
siciliae), as well as the large predators (the spotted 
hyena and the cave bear), living on the island since 
the Late Middle Pleistocene, became extinct during 
the Pleniglacial-Late Glacial interval, i.e. when humans 
probably did not yet occur on the island. Later on, a 
heterogeneous cohort of vertebrates (lynxes, aurochs, 
roe and red deer, martens, weasels, hares, wild cats), 
colonised the island, together with humans; among 
them, only steppe asses and lynxes were probably 
affected by human hunting activity, becoming extinct 
at the transition with Holocene. By contrast, the 
overall pattern of faunistic turnover in Sicily appears 
to have been mostly driven by climatic fluctuations 
and geodynamic events (modulating the phases of the 
connection and isolation with the mainland), Instead, 
anthropogenic impact seems to have been very low 
until the recent Holocene, when humans influenced 
the island's faunal composition with massive hunting, 
and mostly with the active and passive introduction of 
alien animal species.” 


The human legacy in ancient Sicily (G. D'Amore and 
L. Sineo) 


The archaeological evidence for Pleistocene human 
presence in Sicily has been a disputed topic for more 
than a century." Summarising, the lower Pleistocene 
peopling hypothesis, mostly based on casual, random 
and badly documented findings of lithic artifacts 
in the Trapani and Agrigento provinces, has been 
progressively abandoned, at least waiting for clear! 
and less circumstantial evidence.! 


According to the present state of our knowledge, 
humans arrived very late in Sicily, and their migration 
was probably favoured by a temporary connection of 
the island with Calabria during the LGM. Following 
this interpretation, the first settlers arrived within a 
time lapse of 20.0-15.0 cal ka BP.'? In fact, the earliest 
unambiguous archaeological record belongs to the 
Late Upper Paleolithic period, represented by stone 
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artifacts related to the Late Epigravettian culture, 
found sometimes in association with human skeletal 
remains. The paucity of these finds does not allow 
us to infer much in terms of the physical aspects and 
genetic relationships of the first inhabitants of Sicily, 
and highlights the importance of the most significant 
Late Pleistocene Sicilian site, the cave of San Teodoro 
(Acquedolci, Messina). Here, several skeletal remains 
and archaeological finds of human frequentation"! 
were found in association with faunal remains of the 
so-called ‘Castello Faunal Complex’. An AMS-“C date 
obtained fromthe ‘San Teodoro 1’ (ST1) human specimen 
gave a conventional radiocarbon age of 12.580+0.130 yr 
BP, thus confirming a Late Glacial, Late Epigravettian 
age of the site;* moreover, a conservative estimate of 
15.0-11.0 ka BP remains the most probable date also 
for the San Teodoro individuals 2-4. D'Amore et al. 2009 
restudied the whole cranial sample of San Teodoro 
and compared it with a wide array of both prehistoric 
and recent samples through different multivariate 
techniques. As a result, the morphometric pattern of 
San Teodoro people appears to be very close to western 
European groups of similar antiquity, in particular to 
those from central and southern Italy, corroborating 
the hypothesis that these first settlers probably 
came from peninsular Italy by sea during the Late 
Pleistocene. According to an alternative (and weaker) 
hypothesis, the people from San Teodoro originated 
from immigrants who arrived by land during a low sea- 
level episode corresponding to the LGM regression, c. 
18.0 Uncal. Ka BP. 


Early Holocene Mesolithic hunter-gatherers of 
Sicily could be the result of the localised evolution 
of Paleolithic individuals who migrated to the 
island during the Late Pleistocene, or issue from the 
overlapping of different and more recent migrations. 
According to the first hypothesis, Paleolithic gene flow 
from the Italian Peninsula could have been the primer 
of human distribution on the island, producing a quite 
homogeneous local pool, as a result of a common 
response to rather uniform ecological constraints. 
Paleolithic hunter-gatherers could represent the 
effective genetic base of ancient Sicily, while Mesolithic 
ones might represent a cultural transition. Following 
the second scenario, a rather intense gene flow during 
the Mesolithic could have involved different people, 
whose evolution inside the island would subsequently 
have been under common ecological pressures. 


To test the hypothesis proposed by D'Amore et al. 2009, 
the same authors carried out a multivariate analysis? 
focused on the linear traits of the whole Mesolithic 
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adult cranial sample available from Sicily, and pointed 
out a general similarity among western/central 
European Late Paleolithic and Mesolithic groups. These 
results underline the major role played by gene flow 
among European hunter-gatherer populations. This 
gene flow gradually decreased during the transition 
from the Late Paleolithic to the Mesolithic, and even 
more for the following main cultural transitions, could 
depend on the starting of cultural segregation and 
genetic isolation. 


If a Mesolithic transition took place - at least in Sicily - 
through a meaningful cultural/biological shift in local 
populations, it might be considered as a consequence 
of the climatic and environmental changes that 
occurred during the transition from the Pleistocene to 
the Holocene, which may have induced major changes 
in both the ecological constraints and the resources 
available to humans.’ Indeed, the final part of the 
Pleistocene and the transition to the Holocene were 
characterised by increasing climate stability, which 
created opportunities for hunter-gatherer groups to 
repeatedly occupy areas in a move towards a mobile- 
forager/semi-sedentary behaviour." Without doubt, 
the Sicilian Mesolithic people who lived during the 
Early Holocene (11.7-8.2 ka BP) experienced high 
summer temperatures and summer droughts," 
with deep consequences for local plant and faunal 
assemblages, and consequently on human foraging 
opportunities, as it has been well documented in some 
key sites, such as Uzzo Cave.” Until 8000-7000 cal. BP, 
here and elsewhere in the Sicilian lowlands, Olea and 
evergreen Quercus tree stands were rare, and forests 
may have occurred only higher up in the mountain 
ranges, where moisture availability was sufficient." 
Thus, harvesting edible tree fruits may have required 
too much time and energy for people living close to 
the coast. Afterwards, forests expanded in response to 
climate change, improving the resource availability and 
changing the diet options of Neolithic people. 


After the earliest colonisation of Sicily, local human 
communities probably spread along the coasts and 
successfully inhabited the whole island. In fact, the 
number of Sicilian skeletal specimens found within 
Mesolithic archaeological contexts represents the 
richest record from the whole of Italy. Well-excavated 
Mesolithic horizons lie in several sites, mainly caves, 
such as Grotta della Molara (Palermo), Grotta dell'Uzzo 
(Trapani) and Grotta d'Oriente (Favignana island, Egadi 
archipelago), and returned as many as 17 individuals. 
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Direct ^C dates are available for the individuals ‘Molara 
2' (8.600+100 “C yr BP), ‘Uzzo 5’ (9.270+100 “C yr BP), 
and ‘Oriente B’ (9.377425 “C yr BP). 


Multidisciplinary research has revealed many bio- 
anthropological aspects related to the lifestyle, dietary 
habits, health conditions, and the subsistence strategies 
of Sicilian Mesolithic human groups, especially from 
the specimen-rich site of Uzzo. For instance, dental 
wear/microwear and trace elements analysis suggested 
good nutritional and health conditions, with regular 
consumption of animal protein, also of marine origin,’ 
but with a relatively high sugar intake due to abundant 
plant consumption.” 


The only line of indirect and independent evidence 
that could provide support to the hypothesis of a 
genetic discontinuity during the transition between 
Late Epigravettian/Late Glacial and Mesolithic- 
Early Holocene periods, might be represented by 
palaeogenomic studies.^ In the last few years, 
developments in massive sequencing techniques have 
allowed the generation of an unprecedented amount 
of genomic data from past populations. To date, 
only two Palaeo-Mesolithic Sicilian specimens have 
produced published data. A first palaeogenetic study 
on the 'Oriente B' individual (Mesolithic, directly 
dated by AMS “C to 10.683-10.544 yr BP), focused on 
the mtDNA HVRI region only, suggested that humans 
living in Sicily during the Early Holocene could have 
originated from groups that migrated from the Italian 
Peninsula around the LGM.’ Recently, Catalano et al. 
2020a generated a whole genome aDNA data set from 
the 'Oriente C' individual (putative stratigraphic date 
of 14.210-13.770 ka BP). This individual belonged to 
haplogroup U2’3’4’7,8,9; Van de Loosdrecht et al. 2020 
reported this same haplogroup for two Early Mesolithic 
specimens from Uzzo, and other haplogroups of the 
U clade, very common among Upper Paleolithic and 
Mesolithic hunter-gatherers of Europe, for further nine 
individuals from Uzzo. These results broadly suggest a 
strong genetic relationship of local communities with 
western European Palaeo-Mesolithic hunter-gatherers, 
a genetically homogeneous population which likely 
spread from the Atlantic seaboard of Europe in the 
west, to Sicily in the south, to the Balkan Peninsula in 
the southeast; in more depth, these data indicate that 
the Early Mesolithic Sicilian hunter-gatherers were a 
highly drifted sister lineage to Early Holocene western 
European hunter-gatherers, with further substantial 
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gene flow from south-eastern Europe between the Early 
and Late Mesolithic.' In the light of these findings, 
Catalano et al. 2020a pointed out that the Oriente B 
individual needs to be processed by a genome-wide 
approach, looking for continuity or discontinuity with 
the Oriente C results. At present, only our morphometric 
results seem to depict a discontinuity scenario. 


The Mesolithic-Neolithic transition and the dawn 
of productive economy in Sicily (end of the 7th/ 
beginning of the 5th millennium BCE) (V. Forgia and 
S. Pasta) 


The transition between the Mesolithic and the Neolithic, 
related to the change of subsistence strategies, has 
been interpreted as the response of last communities 
of hunter-gatherers to the ongoing changes of natural 
landscapes and linked to the interaction of these 
communities with the first farmers. Thus, we must 
briefly introduce the environmental and economic 
framework before this transition occurred. 


According to Mannino et al. 2011a, evidence from 
Sicilian territories, occupied since the Late Pleistocene, 
suggests that the diet of local people was increasingly 
based on animal proteins, mainly originating from red 
deer. At the beginning of the Holocene, local human 
groups show an increasingly sedentary behaviour, 
accompanied by an intensification and diversification of 
resource exploitation." Moreover, during the transition 
between the Late Pleistocene and Early Holocene, 
archaeological data show that diet progressively 
adapted to the environmental constraints, especially 
in those sites affected by the retreat of the coastline, 
caused by sea-level rise.’” 


More specifically, Late Pleistocene hunter-gatherers 
spent the coldest months of the year close to the coast, 
moving inland in late spring and summer. In the Early 
Holocene, by contrast, marine molluscs were exploited 
all year, suggesting a change in seasonal mobility 
strategies and, probably, frequent moves within more 
restricted territories. Marine foods were marginal in 
the diets of both Late Pleistocene and Early Holocene 
hunter-gatherers,^* although an increase of marine 
resources has been recorded at the beginning of the 
Holocene (c. 9.0 ka BP), perhaps due to the growth of 
Mediterranean Sea productivity.’ The karst areas of 
north-western (including the Egadi Islands) and south- 
eastern Sicily were by far the most densely inhabited 
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territories of Sicily during the Late Pleistocene, when 
they were probably exploited from the coastal plains to 
the upland areas, but the home range of local human 
groups became more restricted in the Early Holocene. 


A deeper insight into the major environmental and 
landscape modifications that occurred in Sicily between 
the Late Pleistocene and the Early Holocene helps us 
understand the spread of early farming activities at the 
end of 7th, beginning of the 6th millennium BCE. In the 
area of Trapani and Favignana, on the western part of 
the island, ecological indicators show the presence of 
open lands during the Late Pleistocene.’ The oxygen 
isotopic composition of land-snail shells! suggests 
a shift towards a wetter climate during the Early 
Holocene. As a consequence, gradual afforestation 
affected the Sicilian coastal areas, yet more slowly, and 
with some delay with respect to other Mediterranean 
countries." 


Underwaterarchaeologicalexplorations,incombination 
with submarine geomorphology and, in general, 
studies about sea-level changes, are shedding new 
light on early maritime voyages and providing new 
clues as to the environmental and landscape changes 
which triggered the economic transition towards the 
Mesolithic and Early Neolithic of Sicily.In some cases, the 
coastline was actually quite far from current positions, 
and rather rapid sea-level changes deeply modified or 
even submerged the coastal territories important for 
Sicilian Palaeolithic communities. Isolidda di Macari 
(San Vito Lo Capo, Trapani) was near the coastline, 
even in the Pleistocene, like several other major 
western Sicilian Epigravettian and Mesolithic sites, 
e.g. Grotta d'Oriente!? and Grotta Racchio. Looking 
towards the east, the coastline of the Gulf of Termini 
Imerese (Palermo) was much more advanced when the 
sea-level was between 120-80 m lower than the current 
position, and rose quickly after the Younger Dryas,' 
when Riparo del Castello starts to be used by human 
groups, as attested by its articulated Epigravettian and 
Mesolithic deposits! 


One of the most lively debated topics is how Early 
Neolithic economic strategies interacted with the 
local Mesolithic substratum.'? Unfortunately, several 
sites of the Mediterranean and Balkan area, as well as 


156 Tusa 1999, 

Incarbona et al. 2010b; Martini et al. 2012. 

Lo Vetro and Martini 2016. 

Tinner et al. 2009; Mercuri and Sadori 2014. 
Benjamin et al. 2017. 

Lo Presti et al. 2019. 

Lo Vetro and Martini 2016. 

D'Amore et al. 2010; Mannino et al. 2012; Colonese et al. 2014; Lo 
Vetro and Martini 2016; Catalano et al. 2020a. 

14 Baglioni et al. 2012; Lo Vetro et al. 2016. 

16 Caruso et al. 2011. 

166 Nicoletti and Tusa 2012b. 

7 Lo Vetro and Martini 2012; Tiné and Tusa 2012. 
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in the Near East, show a hiatus in the coincidence of 
this transitional period. The lack of archaeological 
layers corresponding to this transition has been 
linked to climatic changes that occurred between 
8.5-8.0 ka BP. In particular, the 8.2 ka BP climatic 
event was a period of broad climatic change"? which 
strongly affected the environmental patterns of both 
the Mediterranean Basin and central Europe, and, as 
a consequence, economic subsistence activity and the 
settlement strategies of human societies."' This event 
also had a striking taphonomic impact on the last 
Mesolithic and first Neolithic sites located in valley 
bottoms and in karst areas, hampering the formation 
and preservation of relevant deposits.1” Caves such as 
Grotta dell'Uzzo (San Vito Lo Capo, Trapani), on the 
contrary, do preserve archaeological layers dating back 
to the transitional phase,” showing no gaps between 
the two horizons. Evidence from the transitional layers 
suggests the acceptance of newcomers and the gradual 
adaptation of earlier settlers to the external technical 
and cultural inputs. 


The earliest archaeological presence of a fully Neolithic 
horizon in Sicily is linked to the so-called ‘Impressed 
Ware’ culture (also named ‘Archaic’ or ‘ceramiche 
impresse arcaiche’ culture), that spread into the 
island from southern Italy. This kind of pottery has 
been found, and absolutely dated, in spit 10 of trench 
F at Grotta dell’Uzzo (Figure 4) (6390-6220 BCE) and in 
layers 16-17 of trench B at Grotta del Kronio (Figure 4) 
(5990-5740 BCE)!” (Tab. 2). 


Among the novelties introduced with the Neolithic 
‘package’ in Sicily, it is worth mentioning the use of 
obsidian as a raw material to produce lithic artifacts. 
The use of this volcanic glass is linked to a prehistoric 
eruption that occurred on Lipari Island.! One of the 
oldest records of obsidian artifacts in Sicily occurs in 
a context (6020-5790 BCE) that lies between the end of 
the Mesolithic period and the early Sicilian Neolithic, 
at Grotta d'Oriente (Figure 4) on Favignana Island.!” 
Here, the co-occurrence of new raw materials and a few 
remains of domesticated vertebrates over a cultural 
Mesolithic substratum without pottery probably testify 
to one of the first contacts between Mesolithic and 
Neolithic communities in western Sicily. 


18 Berger and Guilaine 2009. 

1 Rohling and Pälike 2005. 

7? At some sites in Europe it brought more moisture and thus 
increased biomass and biodiversity, in Sicily likely dry; see, e.g., 
Tinner et al. 2009. 

71 Berger and Guilaine 2009. 

Berger and Guilaine 2009. 

Lo Vetro and Martini 2012; Tiné and Tusa 2012; Mannino et al. 2015. 
Tiné and Tusa 2012. 

Tykot 2019. 

Lo Vetro and Martini 2012. 

Lo Vetro and Martini 2016. 
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Figure 4: Distribution map of Sicilian Neolithic sites (* = Early to Middle Neolithic sites with radiocarbon dates): 
1. Punta Spalmatore; 2. Piano Cardoni; 3. Capo Graziano; 4. Rinicedda; 5. Monte Fossa delle Felci; 6. Brigadiere; 7. Castellaro 
vecchio; 8. Cicerata; 9. Fumarolo; 10. Mercorella; 11. Predio Megna, Piano Greca, San Bartolo, Fossa, Mulino a Vento, Spatarella; 
12. Diana; 13. Castello, Acropoli; 14. Lami; 15. Papesca; 16. Calcara; 17. San Vincenzo; 18. Grotte Oriente* e Uccerie*; 19. Grotta 
dell'Uzzo*; 20. Maiorana; 21. Chiappera; 22. Castedduzzo; 23. Partanna-Stretto*; 24. Castello della Pietra; 25. Kronio*; 
26. Grotta dei Puntali; 27. Serre Mirabella; 28. Cicio; 29. Spolentino; 30. Favarotti; 31. Grotta Regina, Grotta Antro Nero; 

32. Grotta Molara; 33. Monte Pellegrino; 34. Grotta Mazzamuto; 35. Ciacca; 36. Grotta Puleri; 37. Grotta Geraci; 38. Grotta 
Grande; 39. Le Rocche; 40. Corvo; 41. San Paolino; 42. Fontanazza, Serra del Palco, Masseria Zellante; 43. Piano Vento; 44. Mura 
Pregne; 45. Rocca del Drago; 46. Grotta di Bommartino; 47. Vallone Inferno*; 48. Centosalme; 49. Polizzello; 50. Grotte, Bragamé; 
51. Fra' Gaetano; 52. Grotta Infame Diavolo; 53. Caduta; 54. Grotta delle Giumente; 55. Grotta del Vecchiuzzo; 56. Casalicchio 
Agnone; 57. Monte Barbagiano; 58. Case Bastione; 59. Realmesi; 60. Casa Recifori; 61. C.da Marcato; 62. Borgo Cascino*; 

63. Tornambé; 64. Monte Navone; 65. Rocca di Maio; 66. Disueri; 67. Collina di Gela; 68. Caronia; 69. Lago Ancipa; 70. C.da Bosco; 
71. Gelso; 72. Poggio delle Pille; 73. Tatappi; 74. Vittoria; 75. Giresi; 76. Crunici; 77. Impennate; 78. Torricella, Vannuto, Cozzo 
Santa Maria, La Montagna; 79. Poggio delle Forche, Feccia di Vino; 80. Rocchicella-Palikè; 81. Serravalle; 82. Pizzo Tamburino; 
83. Barbaro; 84. Adrano; 85. Cavaleri; 86. Picone-Riparo Cassataro; 87. Poira; 88. Poggio Bianco; 89. Tono; 90. Poggio Monaco, 
Masseria Cafaro; 91. Valcorrente, Fontana di Pepe; 92. Salinelle San Marco, Giaconia; 93. Castellito; 94. Masseria Scavo; 

95. Perriere Sottano; 96. Sciccaria; 97. Via Capuana, Licodia Eubea; 98. Calaforno; 99. Ragusa Ibla; 100. San Francischiello; 
101. Cava Lazzaro; 102. Bruca; 103. Punta Messinese; 104. Barcellona; 105. San Martino*; 106. Torrente Boccetta; 107. Riparo 
della Sperlinga di San Basilio; 108. Schisó; 109. Gelso; 110 Pezzamandra; 111. Catania-Acropoli*; 112. Bonvicino; 113. Petraro; 
114. Gisira; 115. Campolato; 116. Palombara; 117. Targia, Stentinello; 118. Fondo Ferrante; 119. Santa Panagia; 120. Milocca; 
121. Isola di Ognina; 122. Pachino; 123. Grotta di Calafarina, Vulpiglia; 124. Cala Pisana (data sources: Fugazzola et al. 2004; 
AA.VV. 2012; Giannitrapani 2017; Quero et al. 2019; Forgia 2019). 
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Bande rosse cromicne Serra d'An 


Figure 5: Approximate number of Neolithic sites in Sicily, separated by chrono-cultural horizons. (data 
sources: Fugazzola Delpino et al. 2004; AA.VV. 2012; Giannitrapani 2017; Forgia 2019). 


Three more horizons characterise the development 
of the 6th millennium BCE: 1) the so-called advanced 
Impressed Ware or ‘Impresse evolute’ of Stentinello 
I pottery style; 2) the advanced Impressed Ware or 
‘Impresse evolute of Stentinello II pottery style’ (after 
5500 BCE), in association or not with painted ware; and 
3) trichrome ware or ‘Ceramiche tricromiche'." 


The Stentinello I pottery style is identified by impressed 
decoration, with common motifs spread over the 
eastern part of Sicily, and a wider spectrum of decorative 
options and techniques (in the form of incisions rather 
than impressions) throughout the western part of the 
island, where it takes the name of ‘Kronio pottery style’, 
from the homonymous cave near Sciacca (Figure 4). In 
sites of Stentinello II, the presence of painted pottery 
represents a clear hint of cultural contact with groups 
characterised exclusively by a painted-ware pottery 
style. The 'Capri-Lipari-Scaloria Alta' or 'tricromiche' 
painted pottery, quite common in Southern Italy,'? has 
been clearly recognised at Contrada Stretto (Partanna), 
Le Rocche/Fiaccati near Roccapalumba,! Vallone 
Inferno in the Madonie mountains,*' and at Lipari 
(Figure 5).'*? 


According to the seasonal use identified from the 
archaeological surveys carried out on the relevant sites, 
early farming and herding activities in Sicily developed 
along coastal sites and lowlands (e.g. Uzzo, Favignana, 
Mt Kronio), where Neolithic communities preferred to 
occupy partially open landscapes. At a later stage, more 


178 Pessina and Tinè 2008. 

7 Pessina and Tinè 2008. 

180 Tiné and Tusa 2012. 

*' Forgia et al. 2013. 

&2 Bernabò Brea and Cavalier 1980. 
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articulated production activities and changes in herd 
management? led some groups to start the exploitation 
of the hilly hinterland (e.g. Le Rocche) and uplands 
(e.g. Vallone Inferno), forcing the opening of already 
afforested uplands. Based on some paleoenvironmental 
proxies, an increase of anthropogenic fire impact has 
been hypothesised to have occurred along the northern 
mountain ranges of the island c. 7.0 ka BP.“ 


Thanks to its almost continuous archaeological record, 
Grotta dell'Uzzo represents a key site for understanding 
the changes in human subsistence strategies in the 
coastal areas of Sicily. Several investigations carried 
out there document a constant frequentation of the 
cave, all year round, during the Mesolithic/Neolithic 
transition. Being rich in habitats suitable for different 
wild edible plants'** and animal preys, the patchy and 
partially open landscape surrounding the site at that 
time surely favoured human settlement by the last 
hunters-gatherers. Mannino et al. 2015 documented 
a huge increase in fish remains and cetaceans and 
the decrease in micromammalians and birds. The 
prevalence of red deer over wild boar among the 
mammals is also well documented. During the Early 
Neolithic (Ceramiche impresse and Stentinello I), hunting 
and fishing are still documented, as well as the 
collection of shellfish between autumn and spring, but 
not during the summer. 


Additionally, five new species of domesticated animals 
are documented at Uzzo Cave, i.e. Bos taurus, Ovis aries 


*: Natali and Forgia 2018; Forgia 2019. 

** Bisculm et al. 2012. 

185 eg. Tagliacozzo 1993; Mannino and Thomas 2012. 
s6 Pasta et al. 2020. 
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Figure 6: Diachronic overview of the Sicilian Neolithic cultural facies (modified after Pessina et al. 2008). 


and Capra hircus, clearly introduced from abroad, pigs, 
and dogs, likely locally domesticated. During the second 
phase of the Neolithic (Stentinello II and Ceramiche 
tricromiche), the rarefaction of the faunal remains inside 
the cave suggests a shift in the use of the site, exploited 
as a shelter for herders and their flocks.'* 


Much more data could be eventually obtained by 
analysing the data of currently submerged Neolithic 
sites. Nonetheless, it is possible to outline the following 
preliminary framework for the Early and Middle 
Neolithic of Sicily. Most of the Early Neolithic sites 
seem to be concentrated near the coast, with the 
exception of a few dubious cases lacking absolute dates, 
where early presences have often been recognised only 
at surface level. To date, Uzzo and Kronio are the only 
Sicilian Early Neolithic sites provided with radiometric 
dates. Archaeozoological remains, as well as the 
proxies of anthropogenic fire impact found in several 
palaeoenvironmental research projects, suggest that 
pastoral activities affected the Sicilian uplands since 
the Middle Neolithic. A broad count ofthe sites covering 
the whole range of the Neolithic period in Sicily (Figure 
5) allows us to highlight the high proportion of those 
referred to as Impresse evolute (both Stentinello I and 
Stentinello II or Kronio pottery styles). This result is 
likely dependent on the long duration of these stylistic 
aspects, spanning over a millennium (Figure 5), while 
the comparable high number of sites belonging to the 
Diana pottery style (see the following section) could be 
the consequence of a period of demographic growth. 
Apart from some localities in the Madonie mountain 
range, almost no record is currently available for the 
hilltops and mountain ranges, while an outstandingly 
high number of sites has been found on the Simeto 
Plain, as well as within the Aeolian Archipelago. This 


187 Tagliacozzo 1997. 
188 Tusa 1999, 
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apparently sharp unbalance may be an artefact, 
because the inlands and uplands of Sicily are still very 
poorly investigated, while the long-lasting and in- 
depth research carried out over the last fifty years in 
the Aeolian Archipelago has provided very detailed 
information on the demographic, socioeconomic, and 
cultural features of local communities.” 


The Late Neolithic and the Metal Ages in Sicily (S. 
Pasta, V. Forgia and C. Speciale) 


Subsequent Neolithic horizons are characterised by the 
Serra d’Alto and Diana wares (Figure 6). While in Sicily 
the Serra d’Alto pottery style overlaps with Stentinello 
II (5000-4500 BCE), the Diana style (4500-4000 BCE) 
coincides with a broad cultural province involving 
southern Italy and its last phase (Diana D), also known 
as Spatarella, representing the transition to the Early 
Copper Age (4000-3800 BCE).'%° 


Without doubt, the human groups living in Sicily at the 
transition between the Neolithic and the Metal Ages 
formed an eastern pool which strongly influenced the 
genetic pattern of the human groups who settled the 
island during the following millennia. The data issuing 
from pollen analyses carried out in the permanent 
ponds of the mountain ranges of northern Sicily!” show 
a remarkable agreement in pointing out a complex 
alternation of forest and open land phases throughout 
the Metal Ages. According to these studies, synchronous 
phases of grassland establishment occurred at the Late 
Copper/Early Bronze Age transition (c. 4500 cal BP, 
2550 BCE), during the Early Bronze Age (4200-3800 cal 
BP, 2250-1850 BCE) and the Early Iron age (2800-2600 
cal BP, 850-650 BCE). Considering that human density 
remained low during most of the Metal Ages, and that 


18 Leighton 1999; Martinelli and Lo Cascio 2018. 
1 Pessina and Tinè 2008. 
11 Bisculm et al. 2012; Tinner et al. 2016. 
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for a long time lithic technology still provided the main 
tools required to modify local natural environments, 
climate and anthropogenic activities (e.g. slash- 
and-burn) might have affected synergistically these 
oscillations in tree cover. 


During the Copper Age (4000-2300 BCE), a wide variety 
of historical trajectories and environmental constraints 
led to the development of rather distinctive cultures.” 
Like elsewhere in the Mediterranean Basin,” local 
human communities underwent a deep reorganisation 
in terms of identity, location, and density in order to 
adaptto local climatic patterns and resource availability. 
Agriculture and pastoralism continued to provide the 
economic subsistence base for local communities. 
Well-protected places with permanent water and near 
the main transhumant tracks!” represented from this 
period ideal sites for the establishment of human 
communities, eventually driven by cyclic and repeated 
arid events. 


Within the Late Copper Age (LCA), Pacciarelli et al. 2015 
has proposed an ‘early’, rather stable phase (between 
2800-2750 and 2600-2550 BCE), characterised by the 
Malpasso stylistic aspect (sometimes associated with the 
so-called Sant'Ippolito painted style), an ‘intermediate’ 
phase (between 2600-2550 and 2350-2300 BCE), 
signalled by the arrival of the Bell Beaker complex, 
and a ‘final’ phase (between 2350-2300 to 2200-2150 
BCE), where the Naro-Partanna pottery style may be 
considered an evolution of the previous Malpasso- 
Sant'Ippolito style, and a precursor of the Castelluccio 
painted pottery of the Early Bronze Age. 


The transition from LCA to the Early Bronze Age (c. 
2200 BCE) was shaped by various events and by the 
emergence of new forms of social structures based, 
probably, on the integration of indigenous communities 
with groups coming from Eastern Mediterranean 
countries.” During this time frame, ongoing changes 
interms of geographic pattern of occupation, hierarchy 
of settlements, forms of resource exploitation and 
management, and funerary rituals also triggered a 
profound re-shaping of local cultural landscapes. A 
diachronic overview based on the available knowledge 
onthe distribution of Bronze Age settlements in western 
Sicily confirms this really dynamic picture, with earlier 
settlements mostly concentrated on the hilltops of 
Palermo and Trapani provinces and the Belice area, 
and a predominantly coastal location (including some 
circum-Sicilian islands such as Favignana, Pantelleria 


192 McConnell 1997; Leighton 1999; Cazzella and Maniscalco 2012; 
Pacciarelli et al. 2015; Giannitrapani and Ianni, in press. 

13 Eg. Lillios et al. 2019. 

19 Forgia 2019; 2019b. 

195 Pacciarelli et al. 2015. 
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and Ustica) for the sites referred to the Castelluccio and 
Thapsos chrono-cultural horizons." 


The Bronze Age was also a period of complex commercial 
and cultural relationships, with distant countries using 
the Sicilian coastlands as important landing points and 
hubs for their trade routes. In this context, not only 
the main island, but also the Aeolian Islands and Malta 
played major roles in the international metal trade 
network, involving numerous north-western European 
(Cornwall), west Mediterranean (e.g. the Balearic 
Islands, Sardinia, southern France, southern Spain, 
Tuscany) and the East Mediterranean (e.g. Cyprus, 
Greece, Aegean islands, Lebanon).! 


The Early Bronze Age (2200-1700 BCE) is characterised 
by regionally long-lasting cultural aspects, e.g. Capo 
Graziano on the Aeolian Islands, or Castelluccio on the 
main island, spreading throughout the main island (but 
to date apparently poorly represented in the north- 
eastern sector), and overlapped with Rodi-Vallelunga- 
Tindari, mostly concentrated over the northern and 
western parts of the island.!* The north-western part 
of the island is also characterised by the so-called 
Moarda style, which shares many common traits with 
LCA horizons and is subject to western (mainly Iberian 
and Sardinian) influences. These data match rather 
well with recent findings issuing from human genetics, 
suggesting that steppe pastoralist ancestry colonised 
the island by ~2200 BCE, in part from Iberia.” 


Despite the socio-economic and demographic growth, 
the Castelluccio complex (strictly connected with the 
Maltese people and showing affinities with Apulian, 
western Balkan and Helladic communities) still 
preserves several archaic features, similar to those of 
LCA societies. Probably the most remarkable of these 
features is the very rare occurrence of metal objects, 
and the lithic industry, which was still intensively 
exploiting flint mines, concentrated in the Hyblaean 
Plateau." Demographic trends show a continuity 
between the Late Copper Age and Early Bronze Age, 
especially in central Sicily.” 


During the Middle Bronze Age (1700-1300 BCE), 
cultural and commercial exchange with civilisations 
from the eastern and central Mediterranean regions 
(Mycenae, Aegean islands, Cyprus and Malta)?® further 
increased and predominated, as testified by the style 
of the manufacts of the cultural sphere of Thapsos 


Nicoletti and Tusa 2012a. 
Fokkens and Harding 2013. 
Ardesia 2014. 
E.g. Bell Beaker; Tusa 1999. 
Olalde et al. 2018; Fernandes et al. 2020, and references therein. 
Copat 2020. 
Giannitrapani et al. in press. 
Raneri et al. 2015, Russell 2017; Tanasi 2010. 
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(south-eastern Sicily), a huge emporium, and probably 
one of the first pro-urban settlements of the western 
Mediterranean, and of Punta Milazzese in the Aeolian 
Islands.“ Circulation of metals and prestige goods, 
in parallel with an increase in social complexity, are 
testified by funerary rituals.” The Middle Bronze 
Age is also a phase of increasing conflict in the 
Mediterranean.” Settlements tend to be concentrated 
only in some specific defensive places and their 
numbers decrease when compared to the EBA. Central 
Sicily is less populated, while the most important 
settlements are concentrated along the coasts,” and 
fortified villages become increasingly common.” 
Genetic research provides some clues as to the possible 
causes of rapid changes and ethnic unrest, suggesting 
that during this timeframe Iranian-related ancestry 
arrived during the second half of the 2nd millennium 
BCE, contemporary with its spread in the Aegean area.” 


The Late Bronze Age (Bronzo Recente and Finale, 1250- 
950 BCE) is a period of major instability, probably 
exacerbated by climatic variance,” and without doubt 
Sicily was also affected by large-scale population 
replacement after the Bronze Age. Around the mid 
13th century BCE, many small coastal settlements 
were probably attacked and destroyed, no doubt either 
temporarily or partially abandoned. People went 
inwards and upwards and built the first large villages 
(e.g. Pantalica, Dessueri, Polizzello) with hundreds of 
inhabitants, while the Ausonian groups - strictly linked 
to the Italian Peninsula - spread throughout north- 
eastern Sicily and around the Aeolian Archipelago. 
These changes point out the presence of two distinct 
cultural districts, differentiating the ‘Pantalica Nord’ 
archaeological horizon, with local roots in the Early 
to Middle Bronze Age cultural traditions of the island 
- constantly under the Aegean sphere of influence - 
from the allochthonous Ausonian cultural complex, 
originating from Southern Italy.””? Of the three different 
groups traditionally reported by classic literature to 
live in Sicily before Greek colonisation, i.e. Sicanians, 
Elymians and Siculi/Sikels - refined from possible 
political contingent interests of Greek colonists 
affecting the reliability of the sources - Sicanians have 
been identified with the Pantalica Nord cultural aspect, 
while the long interaction between local and foreign 
(peninsular) traditions possibly led to the Sikel cultural 
identity.” 


Alberti 2013. 

Tanasi and Veca 2019. 

Van Dommelen and Knapp 2014; Bietti Sestieri 2018. 
Albore Livadie et al. 2003. 

Vanzetti et al. 2013; Cazzella and Recchia 2014. 
Fernandes et al, 2020. 

E.g. Kaniewski et al. 2013. 

Fernandes et al. 2020. 

Bietti Sestieri 1997. 

Palermo and Tanasi 2005; Procelli 2016. 
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Among the most fragile and crucial geographical 
contexts, the Aeolian Islands represent one of the key 
laboratories for the study of past human-environment 
relationships. The archipelago was colonised during the 
Neolithic, but the most relevant and best investigated 
sites are the villages from the Bronze Age (4.2-3.0 ka 
BP)2^ According to the analyses of macrobotanical 
remains, the techniques adopted to build huts were 
similar over the entire archipelago, but the raw 
materials used varied from island to island according to 
the locally available timber resources. For instance, the 
use of oak poles was limited to the Late Bronze Age on 
Lipari, while on Filicudi Ericaceae represented at least 
5096 of each archaeological unit, and oak remains are 
seldom found. Analysing local agricultural choices, 
striking differences between Filicudi and Lipari were 
also highlighted: Hordeum vulgare was widely cultivated 
on Filicudi, while people from Lipari probably exploited 
a wider spectrum of crops (including free-threshing 
wheats).”!° Further analyses are needed to assess if such 
differences depend on the differences in land suitability 
among islands or issue from an abrupt change in 
subsistence systems that occurred between the Early 
and Late Bronze Age. 


The pattern of occupation and the subsistence 
strategies were adapted to local and regional climatic 
dynamics, as highlighted by the isotopic analyses 
carried out on wood remains and seeds. The occupation 
by people coming from the Aegean area during the 
Early Bronze Age was probably triggered by favourable 
climatic conditions. On the other hand, the increased 
aridity at the end of this phase (~1950-1700 BCE), and 
another dry phase at the end of the Middle Bronze Age 
(~1500-1250 BC) did not affect the distribution of local 
villages, whose economies were probably supported by 
food resources coming from extra-insular contacts.? 


During the Iron Age? the three different ethnic- 
cultural groups were already occupying their core 
territorial areas: the Sicanians were located in the 
south-western part of the island (Sant'Angelo Muxaro/ 
Polizzello), the Elymians in western and north-western 
Sicily, and the Siculi/Sikels in central and eastern Sicily 
(Pantalica Sud); between the 8th and 7th centuries 
BCE the Phoenicians and Greeks?? settled its coasts. 
Actually, those civilisations had a close commercial 
and cultural relationship with Sicily before the 
colonisation started; mainland Greek cities and 
traders from Cyprus, the Aegean islands and Lebanon 


S 


^ Martinelli and Lo Cascio 2018. 
5 Speciale et al. 2016; Speciale 2021. 
16 Speciale et al. 2016. 
Caracuta et al. 2012; Fiorentino and Recchia 2015; Speciale et al. 
2016. 
?* 950 to 735 BCE according to Leighton 1999. 
a Morris 1996; Niemeyer 2006. 
2° Crielaard 1998; Nijboer 2006. 
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had frequent contacts with Sicilians already, many 
centuries before the first emporia (trade-harbours) and 
colonies were founded. During the transition between 
the Iron Age and the archaic Greek colonial period 
the Sicilian communities seem to have experienced a 
demographic crisis, inducing the abandonment of the 
inner, hilly territories, but the apparent gap in the 
archaeological record could also be ascribed to a bias 
in the interpretation of the results issuing from surface 
surveys.” Starting from the Archaic period, local 
communities continued or restarted settling on well- 
defended hilltops along the main rivers, enhancing their 
traditional vocation for agro-pastoral economy.” Their 
strategies of territorial exploitation differ from those 
adopted by Greek colonists and are peculiar, diverse 
and articulated at the regional scale, responding to an 
increasing number of inner and external socio-political 
constraints. For instance, in the territory of Himera, 
the indigenous communities exploited a hierarchic 
settlement system, with networks based on eminent 
sites located on the hilltops and the smaller rural sites 
surrounding them.” 


The combined effect of land use intensification of agro- 
pastoral activities by local people, and forest clearing 
and crop cultivation to satisfy food requirements 
soon after the arrival of the first generation of Greek 
colonists, was responsible for the sudden thinning of 
tree and shrub cover throughout the Sicilian territory, as 
recorded by pollen analyses, c. 800 BCE.™ Additionally, 
Phoenician/Punic arrivals probably induced major 
changes in the landscape near their main colonies, 
clearing woodlands and maquis to make room for crop 
fields and orchards,” and shaping many river mouths 
and coastal ecosystems of western Sicily. In fact, as they 
needed huge amounts of salt to support the massive 
trade of the fish-products they collected in the shallow 
waters of the western Sicilian coasts and the Sicily 
Channel, they started very soon to create artificial salt 
pans, reshaping the shores between Trapani and the 
Marsala Lagoon.” 


Holocene dynamics of Sicilian vegetation inferred 
from pollen, plant macro-remains and charcoal 
data(S. Pasta, C. Speciale, C. Morales-Molino, G. Di 
Pasquale and W. Tinner) 


All the sea and air temperature reconstructions from 
Sicily point to remarkably severe climatic conditions 
during the LGM.” At that time most of the island 
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was likely covered by steppe-like discontinuous 
vegetation." Small populations of mesophilous 
species (e.g. Abies nebrodensis, Zelkova sicula) survived in 
favourable (warmer and more humid) microhabitats. 
After the LGM some of the temperate and Mediterranean 
species that had survived the LGM locally, contributed 
to the re-colonisation of the central Mediterranean 
area when the climate ameliorated, i.e. between 19.0- 
11.7 ka BP,” with warming steps around 19, 16, 14.7 
and 11.7 ka BP, as illustrated by novel quantitative 
temperature reconstructions from Italy and the Alps 
covering the past 24,000 years.2* Just after the LGM, 
cool and arid climatic conditions were still prevalent 
in Sicily, whose emerged surface was c. 30% larger than 
today (Figure 1). Steppe-like vegetation conditions 
remained unchanged throughout the Heinrich Stadial 
1 (also known as Oldest Dryas) until c. 14.7 cal. ka BP. 
The following period of transition towards the onset 
of the Holocene was punctuated by at least two abrupt 
suborbital climatic fluctuations, the Belling-Allered (an 
overall warm phase between 14.7-12.9 cal. ka BP) and 
the Younger Dryas (a cold phase between 12.9-11.7 cal. 
ka BP), as pointed out by marine sediments.” 


Several recent studies investigated the connections 
between environmental changes and socio-cultural 
dynamics in prehistoric and historical times in Sicily? 
Archaeobotanical studies aimed at reconstructing past 
environments are now common in most archaeological 
excavations, although in Sicily the picture is still rather 
incomplete.” Plant macro-remains in archaeological 
contexts (on-site record) are mainly represented by 
charred wood fragments, but also by seeds and fruits, 
which may provide information about local and 
regional environmental conditions’ and trace the 
intensity, timing and speed of major environmental and 
land use changes. 


In general, the information provided by pollen and 
charcoal diagrams coming from archaeological sites 
is quite different from that obtained by coring in 
wetlands (lakes and mires). As the archaeobotanical 
on-site records from archaeological sites are more 
effective in reconstructing the local agricultural 
activities during a certain settlement time, the role of 
these data for the reconstruction of ancient landscapes 
is widely acknowledged,’ as: 1) they inform us about 
palaeoeconomics as they directly result from human 
selection; 2) apart from some rare cases of long- 
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distance transport, they mirror tree occurrences within 
a few km-radius; 3) they are easy to date thanks to the 
strict link of the sample with specific cultural phases; 
and 4) they supply information where water bodies are 
lacking, a common feature in Mediterranean countries. 


Conversely, quite often the data issuing from coring 
campaigns are not supported by archaeological data 
collected in the surroundings to which they can be 
correlated only by the chronology. On the other hand, 
the palaeoecological records coming from off-site 
mires and lakes are better suited to reconstruct the 
uninterrupted course of human impact (including 
arable and pastoral activities) over long periods. 
Moreover, if compared to independent evidence of 
climate change and human impact, off-site records are 
particularly suited to assess the overall local to regional 
vegetation dynamics in response to both human and 
climatic forcing.” 


To help readers visualise the different vegetation 
patterns at different altitudes, two synthetic diachronic 
schemes of the evolution of Sicilian plant assemblages 
are provided, based on the pollen diagrams obtained 
from a lowland/coastal locality, Gorgo Basso (Figure 7a) 
and a hill/mountain locality, Urio Quattrocchi (Figure 
7b). 


With the exception of the pioneering research carried 
out by Bertolani Marchetti et al. 1984 on the Madonie 
mountains and the extensive pollen analysis of Lago 
di Pergusa in central Sicily,’ no historical data on the 
Holocene dynamics of Sicilian plant communities were 
available until fifteen years ago, when several field 
surveys were carried out with the aim of disentangling 
the impact of the climatic patterns from anthropogenic 
disturbance in shaping the island’s Holocene landscapes. 
The smallest investigated permanent water bodies (<1 
ha) provided very valuable information on local plant 
communities, whilst the largest ones (i.e. Biviere di 
Gela and Preola lakes, c. 120 and 25 ha, respectively) 
provided extra-local vegetation reconstructions for 
larger portions of the Sicilian territory. 


The coring campaigns carried out in the brackish coastal 
lagoons of Biviere di Gela? and the wetland system of 
Lago Preola and Gorghi Tondi near the shore of south- 
western Sicily?? provided paramount information on 
the main driving factors and the timing of the disruption 
of island’s coastal woody communities over almost 
the entire Holocene (10.5 ka BP in the case of Gorgo 
Basso, Figure 7a). While maquis represented the most 
mature plant community before 8-7 ka BP, evergreen 
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broadleaved forest was the dominant vegetation type 
during the Middle Holocene. The interplay between fire 
frequency, forest cover and human disturbance remains 
lively debated and some questions seem unsolved. For 
instance, Noti et al. 2009, Tinner et al. 2009, and Caló 
et al. 2012 pointed out that fire was usually associated 
with natural maquis conditions or anthropogenic 
forest disruption in the coastal landscapes, while 
Sadori et al. 2015 argued that fire was more frequent 
when forest cover was high at Lago di Pergusa in inland 
Sicily. However, at other inland sites such as Urio 
Quattrocchi (Figure 7b), Gorgo Lungo, Gorgo Tondo, 
and Urgo Pietra Giordano fire increase was usually 
related to forest openings as deriving from slash-and- 
burning activities. Most rainfall reconstructions used 
to put forward a fire increase in response to a general 
Late Holocene aridification are based on pollen data, so 
that the drier conditions inferred from this proxy may 
well be a reflection of human-induced deforestation 
and ruderalisation that would induce a seeming 
xerophytisation. Indeed, novel pollen-independent 
quantitative palaeoclimatic evidence from the warmest 
and driest environments of Sicily shows that the Late 
Holocene was not particularly dry, instead it was 
comparable to the subhumid to humid Middle Holocene 
and significantly wetter than the Early Holocene.” 
This new evidence is corroborated by recent process- 
based modelling results suggesting that in the absence 
of human impact, even the warmest and driest areas of 
Sicily would be forested today.” 


Post-glacial afforestation, triggered by increasing 
humidity, probably started around 11.0 ka BP and/or 
was faster in inland and upland territories while in the 
lowlands it took place only c. 3000-4000 years later at 
the Early to Middle Holocene transition. This delay in 
afforestation is explained by the dry conditions that 
impeded forest growth in the very warm lowlands until 
ecological requirements interms of moisture availability 
were met during the Middle Holocene.” The mountain 
ranges of northern Sicily were occupied by species- 
rich closed forests, dominated by Quercus pubescens, Q. 
cerris, Fagus sylvatica, Ulmus sp. and Ilex aquifolium, that 
reached their maximal cover between 9.7-6.8 ka cal 
BP before Neolithic impact became significant.” Open 
pasturelands established already at c. 7-6 ka BP, when 
fire activity increased for forest disruption. In general, 
growing fire activity appears to be strictly linked to 
local land use during the Middle and Late Holocene.” 
Palynological evidence (pollens and NPP) suggests 
that pastoral activities became increasingly important 
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Figure 7: Pollen diagrams for Gorgo Basso (a) and Urio Quattrocchi (b). 
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in the mountain sites of northern Sicily, whilst cereal 
production was not as prominent as in the lowlands. 
In the Madonie mountain range, the first evidence for 
land use and slash-and-burn activities at c. 7-6 ka BP 
chronologically coincides with the Ceramiche tricromiche 
horizon at the Vallone Inferno rock-shelter,* used as 
sheepfold during spring. 


One of the oldest Sicilian study areas is Grotta dell'Uzzo 
(Trapani), located on the north-western coast of the 
island, a key archaeological site for the transition 
from Mesolithic to Neolithic (~10.0-6.7 ka BP) in the 
central Mediterranean. Here, the high proportion 
of evergreen sclerophyllous woody taxa, such as 
evergreen oaks, Eríca spp. and Phillyrea spp. in the local 
archaeobotanical assemblage, mirrors the regional 
establishment and prevalence of a natural sclerophyllic 
maquis during the Early Holocene up to c. 7 ka BP. 
Finds of seeds and charcoal fragments attest to the 
early exploitation (c. 8-7.5 ka BP) of olive trees”? and 
grapevines, and probably involves the selection of 
local cereal crop varieties,” whilst palaeoecological 
evidence from coastal southern Sicily points to a 
peculiar fig and cereal-based agriculture type during 
the Early Neolithic, c. 7.5-7 ka BP.?5! 


Preliminary anthracological analyses on the charcoals 
from two caves of Favignana Island, in the Egadi 
archipelago,” are broadly consistent with other 
local and regional palaeoenvironmental data sets. For 
instance, the Mesolithic (12.2-12.0 uncal. ka BP)? 
charcoal data from Grotta d'Oriente do not show 
variations in plant selection: Pistacia cf. lentiscus is the 
most represented taxon, followed by Rosaceae subfam. 
Maloideae (probably Crataegus and/or Pyrus spp.). Other 
taxa typical of Mediterranean shrublands, e.g. Erica sp., 
Myrtus communis, Cistus spp., Arbutus unedo, Juniperus 
spp., Rhamnus/Phillyrea, and Prunus spp., are recorded 
in low numbers. A monocotyledon specimen has been 
attributed to the dwarf palm, Chamaerops humilis. The 
taxa recorded and their relative abundances do not 
display significant differences in the levels dated to the 
Early Holocene (approximatively between 10.2-9.5 ka 
BP). In fact, the preliminary results from Grotta delle 
Uccerie (13.3-12.8 uncal. ka BP)? are consistent with 
those from Grotta d'Oriente, showing no substantial 
differences both in terms of identity (Pistacia lentiscus, 
Juniperus, Arbutus unedo, Rhamnus/Phillyrea where found 
there, and relative abundance of the taxa represented 
in the anthracological diagram. 
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The exploitation of wood resources on the island of 
Ustica (Palermo) during prehistoric times was studied 
through the first archaeobotanical analyses from the 
Neolithic and Bronze Age.” This interesting case study 
provided some interesting clues about the effect of a 
prehistoric community on a limited resource, i.e. the 
pristine vegetation of a tiny island (c. 8 km’). Local 
climatic and topographic patterns, and the current 
floristic composition of last nuclei of maquis, suggest 
that the unspoiled woody vegetation was dominated by 
high evergreen maquis (or even forest) communities. 
Neolithic human communities and their agro-pastoral 
activities affected the local vegetation, triggering the 
disappearance of native pine trees and holm oaks. Olive 
trees were probably introduced only in the Middle 
Bronze Age as a crop, forming near-natural evergreen 
woodland nuclei during the phases of abandonment of 
local cultivated lands. The interpretation of historical 
maps allows us to quantify land use changes across the 
last three centuries, and proved to be a very useful tool 
to disentangle the complicated role played by climatic 
factors and intermittent human disturbance on the 
appearance/disappearance of woody species. 


More recently during the Copper Age, the 
archaeobotanical record from Phase 5 (c. 4.3-4.2 ka 
BP) of Hut 5 at Case Bastione, near Enna in central 
Sicily,” shows that the construction of huts inside 
the village relied on the intense exploitation of timber 
resources around the site, mostly deciduous oaks. 
Some data suggest that drier conditions related to 
the so-called '4.2 ka BP event, a 300-year- long intense 
drought period at the transition from the Middle to 
Late Holocene, with different effects and timing over 
the whole Mediterranean area; may have affected 
local human communities. However, in the available 
Sicilian records referring to this period there is no 
evidence for major production crises, such as a collapse 
of cereals and/or weeds.” On the contrary, at some 
sites this period is characterised by higher abundances 
of cultural indicators and the expansion of open land, 
e.g. at Biviere di Gela or at Lago di Preola,? which 
does not exclude synergistic detrimental effects of 
increasing land use and drought on forest cover. The 
intensification of subsistence activities in central Sicily, 
increasingly focused on cereal cultivation, accompanied 
by a more rational use of target species (barley or 
different species of Triticum in different areas), and 
a highly specialised pastoralism,” can be interpreted 
as a consequence of local demographic growth, and 
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resulted in a rising impact on vegetation, especially in 
the Early Bronze Age.” 


After a general reduction of vegetation cover c. 2200 
BCE at the onset of the Bronze Age, perhaps related to 
supra-regional climatic trends referred to as the ‘4.2 
ka BP event’, woodlands seem to slightly recover c. 
1800 BCE, only to decline again c. 1500-1200 BCE.’ At 
that time, domesticated mammals (mainly goats and 
sheep, but also cows and pigs) represented the main 
protein source. The foraging activity of these animals 
(especially over browsing by goats and the mechanical 
damages to forest undergrowth and recruitment by 
pigs) may have caused a major reduction/disruption of 
local forest and shrubland ecosystems; this could also 
explain the rather low amounts of wild preys (red deer 
and wild boar) found at the two sites of inner Sicily.” 


According to EBA anthracological data from the south- 
eastern site of Castelluccio, local vegetation was 
mainly dominated by Olea europaea, Quercus ilex, Pistacia 
lentiscus, and deciduous oaks.” The most intense 
periods of forest clearance were caused by increasingly 
frequent grazing and burning disturbance, as elsewhere 
in the Mediterranean. Indeed, burning induced the 
expansion of sclerophyllous maquis and xerophilous 
shrubland across the Sicilian lowlands, given that all 
the palynological data from close to the coast underline 
that the final demise of natural evergreen broadleaved 
forest ecosystems took place between 900 BCE and 
200 CE, starting in the Iron Age and reaching the most 
intense phase during Greek colonisation and Roman 
times.” 


The phase of early contact between local communities 
and Greek colonisers (7th/6th centuries BCE) provides 
an interesting case study in western Sicily. In his 
comparison between Selinunte (a coastal city) and 
Monte Polizzo (a defended hilltop), Stika et al. 2008 
identified different subsistence strategies due not 
only to cultural choices but also complying with local 
environmental resources: free-threshing wheats 
were more suitable for the Monte Polizzo area, and 
probably non-Greek communities traded their crops 
with Selinunte. Although the number of charcoal 
fragments is rather low to provide a clear picture of 
the vegetation near Monte Polizzo, the roof beams used 
there were from forest trees (mainly deciduous oaks), 
suggesting the existence of abundant tree cover in the 
surroundings at that time. 
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In approximately the same period, the anthracological 
record from the Greek site of Himera (648-409 BCE)?” 
allows us to reconstruct the coastal forest landscape 
around the mouth of the Imera river, on the northern 
coast of Sicily. The examined charcoal samples come 
from the charred remains of fuelwood used in funeral 
pyres dating back to the 6th/5th centuries BCE, and 
point to the dominance of cork oak (Quercus suber) in 
the local woodlands. These data suggest that (either 
due to natural factors or to human selection) an almost 
monospecific cork oak woodland covered the coastal 
plain around the site. Interestingly, the results from 
charcoal analyses from Thamusida (central Moroccan 
coast) between the second half of the 1st century and 
the 3th century CE,” are very similar, also supporting 
some recent studies that show that cork oak may 
occur on soils with high water content.’” Hence, the 
occurrence of mono-specific cork oak forests in ancient 
times may have been linked to peculiar environmental 
features and might not only be a result of human 
influence, as postulated by Carrión et al. 2000 for the 
Iberian Peninsula. 


Pollen analysis from the archaeological layers of 
Villa del Casale (Piazza Armerina, Enna) provided a 
diachronic interpretation of the environment and 
the economy of local community between the 1st and 
6th centuries CE.” During the first centuries of the 
Empire, the villa was already surrounded by rather 
degraded vegetation, probably as a consequence of the 
spread of crop cultivation, with a peak of cereal pollen 
record during 4th century CE, supporting the historical 
reports of the vast and long-lasting exploitation of 
Sicily as granary for the Roman Empire. The Pergusa 
record suggests that several cooling phases, notably 
between 450-750 CE,”* may have favoured the spread of 
farming activities during Late Antiquity"? by increasing 
moisture availability. 


During early Medieval times (700-800 CE), pollen 
records suggest land use intensification over the 
whole Mediterranean Basin.” This general pattern 
was confirmed by the palaeoecological investigations 
carried out on Pantelleria Island; more specifically, 
the data collected from the core at Lago di Venere shed 
light on the profound changes to local vegetation cover 
from 800 CE up to the present day, and highlighted the 
past occurrence of several forest tree species, such as 
deciduous oaks, which no longer occur on the island. 
Interestingly, here the cold and humid conditions 
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Table 2: Radiocarbon dates from the Early to Middle Neolithic sites of Sicily (end 7th/beginning 5th millennium BCE, modified 


after Natali and Forgia 2018) (B: bone; C: charcoal, MS: marine shell). All dates have been calibrated with the OxCal 4.3 software 
(Bronk Ramsey 2009) using the IntCal13 curve (Reimer et al. 2013). n.a - not available/assessed. 

Site Context |Lab Code Age BP+ |Age cal BCE |Material Horizon References 

Uzzo F,12 |OxA-13662 7744233 6650-6490 |MS RL tte vette amd Martini 2012; 
Impresse arcaiche |Tiné and Tusa 2012 

Uzzo F, 12 OxA-V-2364-43 |7753+36 |6650-6490 |B n.a. Mannino et al. 2015 

Uzzo F, 12 MAMS-16238 7957+25 |7040-6700 |B n.a. Mannino et al. 2015 

Uzzo E11 KIA-36032 7175:45 (6210-5920 |B n.a. Mannino et al. 2015 

; Castelnovian- Lo Vetro and Martini 2012; 

Oriente 5 LTL877A 7040+55 16020-5790 |C Early Neolithic? |2016 

Uzzo F, 10 OxA-X-2071-31 |7413+39 |6390-6220 |n.a. Impresse arcaiche | Tinè and Tusa 2012 

Uzzo F, 10 OxA-13661 7410432 |6380-6220 |MS Impresse arcaiche |Tiné and Tusa 2012 

Kronio B, 16-17 |LTL-211A 6991+60 5990-5740 na. Impresse arcaiche |Tinè and Tusa 2012 

Uzzo F,9 OxA-V-2364-40 |7006+34 /5990-5800 |B n.a. Mannino et al. 2015 

Uzzo F9 KIA-36033 7020:45 (16010-5790 |B n.a. Mannino et al. 2015 

Uzzo F, 7-9 P-2733 6750+70 5770-5530 |C Impresse evolute |Tinè and Tusa 2012 

OxA-13808 i 

Uzzo F,7 7640-7510 7173+37 6110-5980 |MS n.a. Mannino et al. 2015 

Uzzo W, 15 UD-165 6720+80 |5750-5480 na. Impresse evolute |Tinè and Tusa 2012 

Uzzo F,7 OxA-13808 7137237 (6080-5920 |MS Impresse evolute |Tinè and Tusa 2012 

Uzzo F, 2 KIA-36035 6985240 |5990-5750 |B n.a. Mannino et al. 2015 

stretto US46  |R-291 6630+120 [5750-5330 |- Trigromiche Tinè and Tusa 2012 

Partanna (Stentinello?) 

Catania : 2 

x US144 LTL15581A 6476 + 45 5520-5340 |B Impresse evolute |Nicoletti 2015 

Acropoli 

Vallone 3.4.N Ceramiche 4 

Inferno H22-1 Beta-408858 6340+30 [5460-5220 |C tricromiche Forgia 2019 

Suna US76  |R-292 6260+110 |5480-4960  |n.a. Ci Tinè and Tusa 2012 

Partanna tricromiche 

Uccerie Layer1 naa. 5921+50 [4940-4690 |C [mpresse evolute, Martini et al. 2012 
Kronio 

San Martino |Layer 20 |LTL3521A 5757250 [4720-4490 |C Impresse evolute, |o. et al. 2019 
Stentinello II 

San Martino |Layer23 |LTL3519A 5853:60 4850-4550 |C Impresse evolute, | et al. 2019 
Stentinello II 

Torcicoda, Neolithic 

Borgo hearth Beta-134.71 5690+120 |4826-4331 |C n.a. Giannitrapani 2017 

Cascino 


promoted Pinus pinaster and Erica arborea at the expense 
of Q. ilex and Olea, while crop production showed no 
significant trend before or during the LIA. Only after 
the LIA, c. 1880 AD, did cereal cultivation increase 
significantly, likely as a consequence of agricultural 
intensification more than climate warming. 
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As Castrorao Barba (2017) pointed out, the distribution 
and the demography of Sicilian farms and rural villages 
between Late Antiquity and the Middle Ages did not 
follow a unique pattern: many sites experienced a 
strong crisis during the 3rd century CE, after which they 
flourished one hundred years later, before gradually 
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being abandoned between the 5th and 6th centuries, 
sometimes recovering or being re-colonised between 
the 7th and 8th centuries, and being inhabited until the 
10th - 11th centuries CE. 


The site of Contrada Castro near Corleone, Palermo?” 
covers a period from the 7th to the 11th century 
CE. Local vegetation, reconstructed on the basis of 
both wood charcoals and seeds found in situ, fits well 
with the pattern of other Sicilian sites from the early 
Middle Age known to date. Results indicate an intense 
exploitation of local woody species, such as Quercus 
ilex, Q. pubescens, Fraxinus ornus, Acer campestre, Populus 
nigra, Ulmus canescens, Ostrya carpinifolia, and Pistacia 
terebinthus. The unexpected absence of olive trees, 
usually very common in rural areas of inner Sicily 
colonised by Berberian farmers, and increasing in the 
pollen records?” remains unexplained. Probably local 
people preferred animal breeding instead of investing 
in the time-demanding practices required to maintain 
olive grove cultivation. 


Intensive cork oak forest clearing during the Middle 
Ages (12th - 13th centuries CE) is well-documented 
by the charcoal record from the Medieval settlement 
of Segesta (north-western Sicily), where this tree 
species was heavily exploited for building purposes 
until the 18th century CE? As a result of woodland 
overexploitation, nowadays only a few, small and 
scattered nuclei testify to the previous occurrence 
of vast cork oak stands in the nearby territories. At 
this same site, small, charred branches of Abies were 
recovered in contexts dated to the 12th/13th centuries 
CE.#1 Although wood anatomy does not allow us to 
classify at species level, these charcoals could be 
referred to A. nebrodensis, nowadays only occurring on 
the Madonie mountains. between 1350 and 1700 m a.s.]. 
As these remains were probably functionally related to 
the furnaces, and the only known Sicilian population 
of Abies is located more than 200 km from Segesta, firs 
might have occurred on nearer mountain ranges.” 


Between overexploitation and abandonment: lessons 
learned from Sicilian landscape dynamics over the 
last three millennia (S. Pasta and C. Speciale) 


To disentangle the impact of climatic change and 
human activities on ecosystems, land suitability, 
soil erosion, and geological hazard is challenging. A 
multidisciplinary approach like the one proposed here 
may allow the scientific community to accomplish this. 
In fact, the analysis of the diachronic data from specific 
archeological sites, like the ones briefly discussed in the 
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previous paragraphs, offers the chance to take stock of 
concluded socio-ecological cycles and draw general 
conclusions about the carrying capacity of given 
territories within given timeframes. 


Nevertheless, many issues are still pending. For 
instance, it is difficult to evaluate the real impact of 
the introduction of agriculture during the Neolithic 
without a reliable estimation of the population density 
at that time. In the end, a better reconstruction of past 
demographic fluxes and socio-economic structures 
enables a better understanding of landscape dynamics. 
As a matter of fact, the size and the number of Neolithic 
settlements was higher than previously expected, as 
well as their impact on natural resources.” Indeed, 
early agro-pastoral activities, albeit somehow 
discontinuous or intermittent in the uplands/* 
probably started to change forever the composition, 
structure and distribution of many local ecosystems, 
usually through excessive disturbance, resulting, e.g., 
from slash-and-burn activities or (over)browsing by 
domestic animals.” 


The subsistence economy of the human communities 
grew in complexity during the Metal ages, and was 
mostly based on cereal cultivation and livestock 
husbandry, hence local communities must have 
already intensely shaped the landscape surrounding 
their settlements. Along with demographic growth, 
there was a substantial change of settlement density 
and distribution, economical systems, and introduced 
(cereal crop, domesticated herbivores) species. 


Later, the impact of the Greek colonies and the Roman 
Empire on the Sicilian landscape was even more 
severe - like elsewhere in the Mediterranean Basin.”*° 
Increasing demographic pressure before and during 
Greek colonisation caused massive forest clearance to 
establish more extensive croplands to feed the many 
densely populated colonies," which also needed wood 
for urbanisation, irrigation systems, heating, cooking, 
ship building, and military and mining purposes. 
The spread of agricultural practices to meet the food 
requirements of a continuously rising populations? 
eventually caused soil erosion, large landslides, 
frequent flooding, and, in the long run, noticeable 
reduction of soil fertility. 


Massive forest clearance under the rule of the Greeks 
and Romans (particularly between the 5th century 


23 Boyle et al. 2011. 
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BCE and 1st century CE) changed forever the Sicilian 
landscapesand caused the rarefaction or even extinction 
of vulnerable woody plants that once dominated entire 
ecosystems. This was probably the fate of many conifers 
- unable to recover after the recurrent wildfires and 
heavy grazing/browsing related to forest clearance 
process. For instance, the dense fir forests (probably 
A. nebrodensis) - once covering the tops of the Nebrodi 
mountains - were completely destroyed by the end of 
the 1st century CE.?! Deforestation had also permanent 
consequences on the vegetation of the inner part of 
the island, devoted to crop cultivation, and with no, or 
very few, native woodlands for two thousand years.”” In 
fact, the extreme scarcity and isolation of the remnant 
forest fragments represented an insurmountable 
obstacle for the encroachment of wood species and 
for forest recover. More in-depth research focused on 
sedimentology and soil micromorphology is needed 
to assess the impact of forest clearance on both soil 
erosion and vegetation degradation; without doubt 
deforestation triggered massive topsoil erosion and 
probably induced the spread of badlands (locally called 
‘calanchi’) in the warmest and driest sectors of southern 
and central Sicily. 


Along with deforestation and soil erosion, the 
increasing demand of water for urban and agricultural 
needs?” caused profound and permanent modifications 
in the regional water network. In fact, overexploitation 
of water resources changed forever the course, shape, 
water balance, and sedimentation regime of the 
main Sicilian rivers, i.e. Simeto, Salso, Fiume Grande 
or Imera, Platani, and Belice. The water tables of 
these rivers, once navigable, currently show a strong 
seasonal oscillation, and these watercourses host only 
a few, scattered and impoverished nuclei of riparian 
forests, woodlands, and thickets.” Similar changes 
also affected smaller watercourses located near several 
important Greek settlements, such as Selinunte,” 
Morgantina,?* and Camarina, where the salinisation 
of local rivers, the depletion of the water table, and 
the development of extensive marshes - increasing 
the probabilities of malaria - likely issued from the 
heavy deforestation and consequent hydrogeological 
alterations." In the long run, however, human impact 
must have initiated a more efficient use of local water 
resources” to face seasonal shortages, and compensate 
for the loss of previously available springs due to 
freshwater overexploitation. 


Pasta et al. 2019. 

Sadori et al. 2013. 

Crouch 1993; De Angelis 2003, 2016; Evans 2016. 
Brullo and Spampinato 1991. 

Rabbel et al. 2014. 

Crouch 1984; Bruno et al. 2015. 

Vacante 2016. 

Crouch 1984; Collin Bouffier 2009. 


37 


Several historical studies? provide clues to the 
Medieval distribution and use of Sicilian woodlands. 
Yet, a big knowledge gap still needs to be filled to 
reconstruct the history of land use changes and natural 
resource exploitation (e.g. extent, timing and modalities 
of agro-pastoral activities) that occurred within 
Sicilian territory over the last thousand years. In fact, 
although the most important phases of deforestation 
were already far in the past, large, patchy woodlands 
- such as the so-called ‘Genoard’ (= Paradise on Earth) 
or ‘Parco’, located south-west of Palermo, the fief of 
‘Birribaida’ in south-western Sicily?" and the ‘Saltus 
Camarinensis' in south-eastern Sicily - were destroyed 
during the Middle Ages, or even later, as testified by 
the three case studies/examples shortly to be discussed 
below. As a matter of fact, the last synchronous phase 
of grassland establishment recorded in the northern 
mountain ranges of Sicily?" occurred during the Middle 
Ages (800-700 cal BP, 1150-1250 CE). 


Research focused on the village of Brucato (Termini 
Imerese, Palermo) allowed Beck-Bossard (1981, 1984) 
to provide diachronic and topographic syntheses of the 
faunistic and floristic specimens (i.e. cereals, legumes, 
fruits and nuts, trees, and other plants) found in the 
village, and to draw some conclusions on the local 
subsistence economy between the 13th/14th centuries 
BCE. As far as tree species are concerned, deciduous oaks 
(Quercus spp.) and beeches (Fagus sylvatica), probably 
used for roof beams, were the most common wooden 
remains, testifying to logging and transport activities 
from the woods of the Madonie mountains, 


Sugar cane cultivation was introduced into Sicily by 
Arabs c. the 9th century CE. It was carried out in the 
swamps and river mouths of almost all the coastal 
plains of the islands. The environmental costs of this 
activity were unsustainable, as sugar cane cultivation 
required huge amounts of water. Additionally, to 
sustain the increasing demand of wood and fuel needed 
for sugar production, most of the remnant forest 
nuclei near Palermo were cut down between the 12th 
- 16th centuries CE? During this time lapse, before 
the Mediterranean sugar market was outcompeted 
by that of central and outh America, the capital of 
Sicily represented one of the main centres of sugar 
production and export worldwide.>” 


Analyses of the wood charcoal remains of the 
furnaces from Burgio (Agrigento), used for pottery and 
bell production, and dating to the 16th/17th centuries 
CE, have identifies Fagus sylvatica, Quercus cf. pubescens, 
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Figure 8: Localities in the paragraphs focused on the geological, morphological and climatic evolution of Sicily: 
Augusta (1); Bagheria (2); Capo San Vito (3); Bonagia (4); Carbonara Massif (5); Carburangeli (6); Carini (7); Castellammare del 
Golfo (8); Castelluzzo (9); Catania (10); Corleone (11); Etna Mts. (12); Ganzirri (13); Gela (14); Gorgo Basso (15); Lago Preola (16); 

Malta (17); Marettimo (18); Marsala Lagoon (19); Messina (20); Milazzo (21); Monte Soro (22); Palermo (23); Partinico (24); Piano 
Zucchi (Madonie Mts.) (25); Portella Colla (Madonie Mts.) (26); Priolo (27); Siracusa (28); Taormina (29); Vallelunga Pratameno (30); 
Villarosa (31). 


Quercus ilex, Olea europaea, Prunus sp., Rosaceae subfam. 
Maloideae, Corylaceae, Pinus spp., and, probably, Vitis 
vinifera. Notwithstanding the small sample size and 
probable overrepresentation due to the selection of 
wood of higher calorific value, the presence of Fagus 
sylvatica is a remarkable feature. In fact, considering 
the distance to the current nearest beechwoods (c. 100 
kms), the species may have occurred on the tops of the 
Sicani mountains, whose highest peaks exceed 1300 m 
a.s.l. In actual fact, the last regular, although very rare 
pollen occurrences of F. sylvatica from western Sicily, 
date back to the period between the 2nd - 8th centuries 
CE.?* During the last two centuries, mixed evergreen/ 
semideciduous oak forests survived only on the top 
of the Sicani mountains, whilst the surroundings of 
Burgio are currently characterised by a mostly open 
and degraded landscape. The data issuing from the 
pollen analyses carried out on the permanent ponds in 
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the forest of Ficuzza? seem to confirm those obtained 
from charcoal analyses, pointing to a first major 
collapse of forest cover c. 1000 CE, and a second between 
the 15th/16th centuries CE. 


Sicilian landscape history between the past and 
future: perspectives, challenges and wishes (S. 
Pasta) 


Further collaborations with experts from other 
disciplines may provide new points of view and 
enable deeper insights into the already available 
interpretations concerning Sicilian landscape history 
and dynamics. For example, using geo-statistical tools 
to reconstruct species and vegetation distribution 
patterns," and applying dynamic, process-based 
models, may enable us to better understand the 


3% Tinner et al. 2016. 

%7 Eg. Kaplan et al. 2009; Kleinen et al. 2011; Fyfe et al. 2015; Marquer 
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Figure 9: Localities in the paragraph relating to volcanic and seismic activity: 

Abakainon (1); Agrigentum (2); Alicudi Island (3); Calcara (Panarea Island) (4); Capo d'Orlando (5); Contrada Diana (Lipari 
Island) (6); Contrada San Martino (Spadafora) (7); Filicudi Island (8); Le Rocche (Roccapalumba) (9); Linosa Island (10); Lipari 
Island (11); Monte Pelato (Lipari Island) (12); Panarea Island (13); Rocca di Castello (Lipari Island) (14); Salina Island (15); 
Sciara del Fuoco (Stromboli Island) (16); Selinunte (17); Stromboli Island (18); Tyndaris (19); Ustica Island (20); Vallone Inferno 
(Scillato) (21); Vulcano Island (22). 


factors shaping past and future vegetation dynamics," 
and the historical impacts of varying land use and 
anthropogenic pressure.?? 


To better evaluate the past patterns of species 
occurrences, when interpreting pollen diagrams 
it is important to consider that plants and plant 
communities may respond quickly not only to land 
use intensification but also to abandonment. In fact, 
in many areas natural or anthropogenic disasters (e.g. 
large wildfires, wars, epidemics, tsunamis, volcanic 
eruptions, landslides, floods, extreme drought events) 
may have triggered the temporary cessation of agro- 
pastoral activities over large territories for decades, 
or even centuries. Plant ecologists and vegetation 
scientists have pointed out that after abandonment 
the speed and the result of progressive succession 
processes after land abandonment depend not only on 
local environmental features (climate, soil, disturbance 


** Henne et dl. 2015. 
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regime), but also on the structure of the mosaic-like 
patchwork formed by the semi-natural and cultural 
components of the landscape. For instance, recent 
research carried out in Sicily? shows that if woody 
species and forest nuclei are widespread and close 
enough to the abandoned agro-pastoral sites, the full 
recover of forests and an extensive re-shaping of the 
whole landscape may happen within a few decades. 


Population genetics represent another promising tool for 
the historical reconstruction of the cultural and socio- 
economic fluxes throughout the Mediterranean, and may 
lead us to rethink our paradigms on the speed and path of 
(and the role played by Sicily in) the Neolithic revolution. 
Onesuch example is the recent paper?" who shed newlight 
on the history of early cultivation and domestication of 
Vitis vinifera on the island. Additionally, recently published 
pollen spectra represent a basic tool to document the 
gradual or sudden increase of pollen grains belonging to 


9^ Eg. Rühl et al. 2005; 2006; La Mela Veca et al. 2016. 
?! pe Michele et al. 2019. 
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Figure 10: Other localities from the paragraph on proto-history: 

Capo Graziano (Filicudi Island) (1); Contrada Diana (Lipari Island) (2); Contrada Le Rocche/Fiaccati (Roccapalumba) (3); 
Contrada Stretto (Partanna) (4); Favignana Island (5); Grotta d'Oriente (Favignana Island) (6); Grotta del Kronio (Sciacca) (7); 
Grotta della Molara (8); Grotta dell’Uzzo (9); Grotta di San Teodoro (10); Isolidda di Macari (11); Marsala Lagoon (12); 
Moarda (13); Pantalica (14); Polizzello (15); Punta Milazzese (Panarea Island) (16); Riparo del Castello (Termini Imerese) (17); 
Rodi Milici (18); Sant'Angelo Muxaro (19); Sciacca (21); Sant'Ippolito (20); Serra d'Alto (Lipari Island) (22); Tyndaris (23); 
Vallone Inferno (Scillato) (24); Vallelunga Pratameno (25). 


important cultivated species (e.g. Olea europaea and Vitis 
vinifera), and to clarify whether and when woody plants 
of silvicultural and/or agronomical interest (e.g. Castanea 
sativa and Corylus avellana) were introduced by humans 
during the Holocene or if they should be considered 
native. 


Increasing importance must be given to human 
sciences? promoting a more intense dialogue between 
archaeologists, who may point out the cultural and 
demographic patterns of local population dynamics, 
life and earth scientists, who may assess the agro-sylvo- 
pastoral carrying capacity at the landscape level, linguists 
who may help with toponym interpretations to detect 
past occurrences and recent extinctions, and historians, 
who should be able provide a huge amount of information 
extracted from travel reports, chronicles, private and 
public archives, deeds, demographic censuses, reports on 
epidemics, cadastres, and other official documents. 


?? [zdebski et al. 2016. 
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Contrasting processes (abandonment of traditional 
agro-forestry practices, increasing  grazing/ 
browsing pressure by introduced wild ungulates, the 
encroachment of woody plants) are currently driving 
the vegetation dynamics of Sicilian hill systems and 
mountain ranges?? Many patches of semi-natural 
landscape near the coast, in the plains, and on the low 
hills of inner Sicily have been destroyed over last fifty 
years to provide land for intensive agriculture (e.g. 
greenhouses for tomatoes and strawberries, artichoke 
plantations, vineyards, olive groves, and citrus and 
peach orchards). At the same time, several industrial 
clusters were built, obliterating forever some of the 
most beautiful and productive coastal plains of Sicily 
(e.g. Milazzo, Termini Imerese, Augusta, Gela, and 
Porto Empedocle), whose fertile soils, mild climate 
and freshwater resources have attracted and sustained 
human communities over millennia. 


95 Eg. Lasanta-Martinez et al. 2005; Bianchetto et al. 2015. 
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Figure 11: Localities cited in the paragraph dealing with palaeo- and archaeobotany: 

Augusta (1); Biviere di Gela (2); Brucato (3); Burgio (4); Camarina (5); Case Bastione (Enna) (6); Castelluccio (7); Contrada 
Castro (Corleone) (8); Favignana Island (9); Ficuzza (10); Gela (11); Gorghi Tondi (12); Gorgo Lungo (Ficuzza) (13); Gorgo Tondo 
(Ficuzza) (14); Grotta d'Oriente (Favignana Island) (15); Grotta dell'Uzzo (16); Grotta delle Uccerie (17); Himera (18); Lago di 
Pergusa (19); Lago di Venere (Pantelleria Island) (20); Lago Preola (21); Milazzo (22); Monte Polizzo (23); Morgantina (24); 
Palermo (25); Pantelleria Island (26); Porto Empedocle (27); Saltus Camarinensis (28); Segesta (29); Selinunte (30); Termini 
Imerese (31); Urgo Pietra Giordano (32); Urio Quattrocchi (33); Vallone Inferno (Scillato) (34); Villa del Casale (Piazza Armerina (35). 


Historia magistra vitae: indeed, we must share our 
understanding about past landscape evolution to 
raise awareness of the short-, mid- and long-term 
consequences of errors in managing our territory. But, 
of course, human history is not only a tale of mistakes 
and destruction: in fact, in many cases local people 
have been able to perform less impactful ways of 
exploiting local resources, and/or have left unspoiled 
very large portions oftheir environments. For example, 
we can highlight the growing interest of the scientific 
community in our very old ‘monumental’ trees’ and 
old-growth forests, corresponding, as they do, to places 
of special, 'sacred' significance? Understanding the 
reasons behind the distribution pattern of these living 
landmarks may help us in reviving past, sustainable 
management strategies and policies.?!° 


?^ Schicchi and Raimondo 2007. 
95 Verschuuren et al. 2010; Frascaroli et al. 2015. 
316 Spies et al. 2016; Badalamenti et al. 2018. 
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Open Archaeology 5(1): ch fügt Wagner noch ein paar 
unbelegte laiensoziologische Vermutungen hinzu, nach denen „die Anzahl 
der Großstadtbewohner, welche es vorziehen, in der Menge als ‚Nummer‘ zu 
verschwinden bedeutend größer als die Anzahl derjenigen [sei], welche täg- 
lich einen ‚guten Morgen‘ [...] von ihren sie bekrittelnden Nachbarn im Ein- 
zelwohnhause hören will“ (Wagner 1911: 21f.). Visionär spricht Wagner vom 
„fahrbaren Haus“ (ebd.) und dem „zusammenstallbaren Haus auf von der Stadt- 
verwaltung gemieteten Gelände“ (Wagner 1911: 21). Wagner führt diese Ideen 
nicht näher aus, vor allem auch nicht, wer seine Bewohner sein werden. Aber 
hier werden die heutigen, seit den 1950er Jahren existierenden Trailerparks in 
den USA antizipiert, auch wenn diese privatwirtschaftliche Unternehmen sind. 


Es geht nicht an, [....] die Entwicklung der Großstadt dem erbärmlichsten Grund- 
wucher auszurichten. Der Schade, der den Bewohnern und der Stadtvertretung 
dadurch erwächst, ist in volkswirtschaftlicher Beziehung als ungeheuerlich zu 
bezeichnen. Er wird stets ungeheuerlicher, weil die fortschreitende Zeit in stets 
irreparabler macht. (Wagner 1911: 22£.). 


Trotz dieser polit-ökonomischen getränkten Ästhetik schließt er damit, dass der 
Zweck einer Großstadt ist, 
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der befriedigende Aufenthalt einer Millionenbevölkerung zu sein [...], dies ist 
aber nur zu erreichen durch die Kunst. (Wagner 1911: 23) 


Eine Großstadt solle „ihren Zweck erfüllen“ (ebd.: 6), das erinnert an das Bon- 
mot von Karl Kraus: „Ich verlange von einer Stadt, in der ich leben soll: Asphalt, 
Straßenspülung, Haustorschlüssel, Luftheizung, Warmwasserleitung. Gemüt- 
lich bin ich selbst“ (Kraus 1911: 35). Dass sich gerade in Wien vor dem Ersten 
Weltkrieg solch ein radikaler Funktionalismus ausdrückt, mag überraschen, gilt 
doch vielen Zeitgenossen Berlin (z. B. in der Beschreibung durch Georg Simmel 
(1903)) als hektische, rationale, unromantische und geschäftsmäßige Großstadt. 
In Berlin dagegen sind die ersten architekturtheoretischen Wendungen in Rich- 
tung Funktionalismus (Behrens 1913; 1914) noch verbrämt mit nationalisti- 
schen Wendungen. 

Generell nimmt Wagner viele der radikal funktionalistischen Ansichten Le 
Corbusiers vorweg, verbindet sie allerdings mit der Formgebung eines redu- 
zierten, ‚rationalistischen‘ Jugendstils. Er gilt somit als Bindeglied zwischen 
dem ‚Prämodernen‘ Gottfried Semper und den Radikalen Adolf Loos und Le 
Corbusier (vgl. Oechslin 1994). Aufgrund seiner Lehrtätigkeit an der Wie- 
ner Akademie und seiner umfangreichen Baupraxis ist er der einflussreichste 
deutschsprachige Architekt der Jahrhundertwende. Dies ist auch in den zahl- 
reichen Übersetzungen seiner Werke ins Englische, Französisch und Italienische 


dokumentiert (vgl. Wagner 1980a/b, 1988). 


2.6.3 Der Polemiker der Moderne: Adolf Loos 


Der zweifellos radikalste Wegbereiter der modernen Architektur im deutsch- 
sprachigen Raum war der Wiener Adolf Loos. Sein ornamentfreies Gebäude 
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1001у: A boss with a stamp, bearing a scarab flanked by two 
uraei, just below the rim of a bowl (2030x, 3.7.8). Unique at 
Kawa and no direct parallel has been found. Note that 31g 
(Figure 5.9) was incised next to it. For a brief discussion, 
in the context of the seal impressions on mud from Kawa, 
see Vincentelli forth. 

1066y: Fragment of a crocodile tail, or possibly a snake 
in some cases? 

1153y: Incense burner (3863x, 3.11.5) with either broken- 
off bosses around the rim, or, given how unevenly they taper 
towards the broken ends, the legs of e.g. birds? 

1195у: Laming Macadam 1955, II, pl. XXXIII [2171], 
identical incised decoration, but in the parallel this sits 
below a row of small bosses (like 1040y, 4.2) 


4.5. Impressed, roulette and rocker-stamped 


decoration 


This is often over the whole body ofthe pot, and essentially 
of Meroitic date, despite presenting many similarities with 
Neolithic decoration. In R18 there were however a number 
of residual sherds of Neolithic date. 

1284y: Possibly the rim of a caliciform beaker. 


4.6. 1204y and variations with slip decoration 


1204y: Same decoration but not form at el-Kurru (reign of 
Shebitqo, 701-690 BC) (Dunham 1950, 104-105, fig. 35c) 
and Sanam Abu Dom (Griffith 1923, 103, pl. XXXIII. II; 
Lohwasser 2010, pl. 1 and fig. 32, an incense burner with 
1204y decoration), as well as a RBRIE bowl with 1204y 
(Lohwasser 2010, pl. 18, grave 218) and a regular RBRIE 
bowl (ibid, pl. 19, grave 0143); Nu.71 (8) fig. 32 17-12- 
37. Some very abraded sherds with this kind of decoration 
were also found in a sondage at Gala Abu Ahmed (Jesse 
and Kuper 2006, 139-140, pl. VI.5 and VI.7).* 

1233y: A variant of 1204y; Lohwasser 2010, pl. 1, fig. 32, 
incense burner with same pattern, from Sanam Abu Dom. 
1295y: This rather discreet punctated decoration on form 
2757x (BF1)72, almost hidden by the slip, has parallels in 
2787x from (BD2)28, (but no pattern could be discerned, 


4 The authors make reference to a possible parallel amongst the post- 
Medieval pottery in the Southern Dongola Reach (Jesse and Kuper 2006, 
140, footnote 1), but the Gala Abu Ahmed sherds resemble type 1204y 
much more closely. 
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just the technique) and in 1095y, which however is clearly 
part of a pattern and part of the 1204y type of decoration. 


4.7. Slip decoration, stamped and painted 
Meroitic fine ware decoration, as well 


as symbols on beer jars 


The fine-ware Meroitic cups, made with Fabric 26 and 
bearing either painted or stamped decoration date to the 
18-244 centuries AD (David 2019, 880 fl.). 


1054y: Very unusual decoration on the body of a medium- 
sized closed wheel-made jar; the pattern unclear. It looks 
as if it has been applied with a stencil, or what we see is 
the negative of an appliqué pattern that has fallen away 
(Plate 4.1, 1054y). 

1162y: Ankhs painted on a bowl (?) with black outline and 
white infill, on a red slip. Cf. Bakowska 2010, 197, fig. 
7b.77, similar ankhs and background, but with the addition 
of lotus flowers, dated to mid 1“ -mid 2™ centuries AD. 
1167y: An unusual amount of slip dribbles on a red-rimmed 
bowl. Intentional or accidental? 

1178y: Meroitic stamp, Shinnie and Bradley 1980, fig. 57.d 
1179y: Meroitic stamped cup, David and Evina 2016, fig. 
28 (Sedeinga II T 203 Cd 02). Note the indication of the 
reverse of the stamped decoration on the interior, just like 
in the present specimen, where the ripples in the still-wet 
clay can still be made out. 

1263y: Meroitic stamped cup, similar to 1178y and to Shin- 
nie and Bradley 1980, fig. 57.c; Török 1997, П, fig. 90.15. 
1272y: Painted on base. Garcia Guinea and Teixidor 1965, 
fig. 15.2 (Nellulah, tomb 10); Reisner 1923, fig. 121 & 3 
(Kerma Meroitic cemetery K 1-38), 1 has a similar design 
on body. This design on the base of fineware cups occurs 
on several other similar cups, e.g. David 2018b, fig. 5 
(Sedeinga); Woolley and Randall-MaclIver 1910, pl. 79, 
8473. G764 (Karanog). 

1273y: Painted lotus flower, Garcia Guinea and Teixidor 
1965, pl. V b (Nellulah); Griffith 1924, pl. L.8 (Faras); 
Laming Macadam 1955, II, pl. CV(ii)a (Kawa). 

1278y: cf. fig. D10 Shinnie and Bradley 1980, fig. 54.h; 
Tórók 1997, II, fig. 86.71 and 72. 

1279y: Painted flowers, Laming Macadam 1955, II, pl. 
84.e (Kawa). 

1285у: Shinnie and Bradley 1980, fig. 83 (not on a pot, but 
on a terracotta pot stamp). 

1291у: Painted, Meroitic. Cf. Tórók 1997, IL pls 30, 32, 33, 
for the same motif in plaster from M195 at Meroe. 
1292y: Painted, resembles a double version of the Meroitic 
hieroglyph for “р” (cf. Griffith 1911, 11). 


4.8. Painted decoration on Meroitic jars. 


1173y: Undulating line below dark horizontal bands, cf. 
Tórók 1997, IL, fig.112 297-3 Мегошс date, from Aswan. 
1223y and 1262y: Vincentelli 2006, fig. 2.76 480, Hillat 
el-Arab, tomb ARA 16: also only sherds, of Meroitic date. 
1283y: Painted, Bonnet 1990, 239 no. 357, 1“ century BC. 
1293y: Black floral decoration on jug; cf. similarity of 
decoration to that on a smaller jug at Meroe (Beg. W.284 
— see also discussion of the vessel itself, 4333x, 3.2.10). 


4.9. Painted decoration on Meroitic jars. 


More fragmentary floral motifs, the full decorative band 
1276y from beer jar 4804x (3.2.7) and the (incomplete) 
decoration 1286y from the krater 4810x (3.2.9). 


Painted decoration, not drawn. 

1057y: Cream or white paint splodges, seemingly random 
paint dribbles criss-crossing each other (Plate 4.2). 
1146y: Curving and straight white bands, motif unclear on 
a jar (Plate 4.3). 

1148y: Thick brown horizontal band around the neck of a 
beer jar (Plate 4.3). 

1261y: Multiple registers of thin red and brown horizontal 
bands on the shoulder and body of a jar (Plate 4.3). 
1296y: Red, brown and red concentric circles against a 
cream background. From a Late Helladic II askos? The 
fabric has the creamy colour of a marl, and is most likely 
Aegean in origin. A complete vessel of this type was found 
in a burial at Sai (V. Francigny, pers. comm.) (Plate 4.3). 
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and lug handles; variations of piecrust decoration. 1004y is at scale 1:4, others are at 1:2. 
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Figure 4.3. Impressed, incised and rocker-stamped motifs (scale 1:2). 
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Figure 4.4. Incised and moulded coarseware decoration and appliqués (scale 1:2). 
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Figure 4.5. Impressed and rocker-stamped decoration across the vessel body, mostly Meroitic period (scale 1:2). 1245у 1191y 
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Figure 4.6. Incised and punctated decoration on Napatan jars and bowls. 
White infill survives in some of the holes (1204y and similar). Slip-painted decoration (1081y) (scale 1:2). 
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1272у 1162у 
Figure 4.7. Coarser variations (1054y and 1167y) of slip decoration; stamped (1178), 1179), 1263y, 1277y and 1285y) 
and painted decoration on Meroitic cups (1270-1273y), bowls or flagons (1162y and 1279y) and јату (1289-1292y) (scale 1:2). 
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Figure 4.8. Painted decoration on Meroitic period jars (scale 1:2). 
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1276у 


Figure 4.9. Painted decoration on Merottic period jars, continued. 
1276y and 1286y are at scale 1:4, others at 1:2. 
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Plate 4.2. А selection of decoration types, including 1057y (not drawn). 
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Plate 4.3. Miscellaneous painted motifs, including 1146y, 1148), 1261y and the Aegean import 1296y (not drawn). 
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5. The Graffiti and Pot Marks 


Potter’s marks, owner’s marks and a range of symbols аге 
included within the classification ‘graffiti’, as are some pos- 
sibly accidental scratches. They occur on a wide range of 
forms in both the Napatan and Мегойс periods. In Figures 
5.1-5.11 these have been arranged according to similarity of 
design, rather than chronologically or by the type of vessel 
they occur on, in order to aid the recognition of fragmentary 
marks. Information on the form, fabric and context can be 
found in Table 5.1, and any known parallels are listed in 
the discussion below. 

‘Graffiti’ is here taken to mean anything that has been 
incised on a vessel after firing, either a symbol, a pictogram 
or letters/hieroglyphs, but included are also marks (exclud- 
ing what are deemed to be decorative patterns, for which 
see Chapter 4) that were incised before firing, in which case 
they are more likely to be potters’ marks. The post-firing 
marks may denote ownership or relate to the contents of the 
vessel (especially in the case of storage or transport contain- 
ers), but may also illustrate a concept — good fortune, or to 
ward off evil, for example. Graffiti are more common on 
wheel-made than handmade vessels (c. 65-35%), and most 
common of all on Napatan amphorae. Whether any of the 
graffiti on these vessels were added before arrival at Kawa or 
after is an open question, but where a similar symbol occurs 
on both local and imported vessels, the probability is that it 
was added at Kawa. However, in trying to decipher these 
marks we should consider that the opposite is also possible, 
i.e. that symbols from ‘abroad’ inspired the local population 
to adopt them, whether with the original meaning or not. 

While the graffiti on imported vessels include some of 
the symbols used on local vessels, and vice versa, some are 
found exclusively on one type only. 

While the intention has been to reproduce the marks as 
they would have been oriented with the vessel standing 
upright, especially in the case of handmade sherds this 
alignment may not always have been identified correctly. 
Equally, a few marks are drawn upside down (or at any rate 
ina different orientation) on vessels whose rim survives (cf. 
e.g. 34g, 80g and 200g, S. I).! 

As a group the Napatan amphorae are interesting as they 
are so similar in terms of form and function (discussed in 
more detail in Chapters 3.1 and 6). A grid symbol is the 
most prevalent; it is tempting to suggest that it was part of 
a recording system the time of production or filling of the 
vessel, or the rate of removing the contents, whether through 
sale or donation or simply daily consumption; however no 
marks have been found within the grid squares. On some 
examples the uppermost horizontal line has a kink in it that 
brings to mind the head of a camel (e.g. 183g and especially 
205g, Figure 5.7), with the rest of the grid making up the 
body, perhaps a reference to the mode of transport of the 
vessel. Note a variant in Vincentelli 201 8b, pl. 1.5, where 
instead of a ‘camel head’ there are several radiating lines, 


! This symbol/letter also occurs as a mason’s mark on two blocks from 
the Great Enclosure at Musawwarat es-Sufra (Wenig 2019, 855 fig. 8), 
but the later date (3'% century BC) means that they cannot bear a direct 
connection to the graffiti at Kawa. 
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bringing to mind a flail (nekhakha). The size of the grid, if 
it bears a relationship to the volume and contents, might be 
expected to vary depending on the size of vessel , especially 
if it is larger (such as the forms in 3.1.8), but on the contrary, 
133g is asmall and neat grid with only four boxes, whereas 
some of the grids on the more common medium-sized 
amphorae are often larger and have six boxes. 

There is a range of other symbols, possibly denoting 
ownership (2) or relating to the contents. These include palm 
branches (196g, 199g)? birds (204g, 217g), and ‘letters’, 
(which for the sake of convenience will be referred to here 
by their Greek names where there is enough similarity) such 
as 200g, 219g (alpha); 186g and 187g (upside down rho, 
for example); 75g (ypsilon). 265g may represent a sceptre 
(?), and thus falls within a Kushite repertoire of symbols. 
Again, it is unclear whether these illustrate a concept (good 
luck, for example) or ownership or perhaps the provenance 
of the contents. Or, indeed, if they are simply the bored 
doodles of the caretaker of a storeroom. 

Of indisputably Meroitic date are the two texts 134g and 
135g, and a single letter/hieroglyph, 163g. 

Apart from seeking parallels incised on pots at other sites 
in Kush, it is noteworthy that a few of the symbols also 
occur as petroglyphs. In the context of rock art the same 
symbol could also be interpreted to be a mark of ownership, 
so it does not rule out this explanation for the pot marks, 
but it does offer up further possibilities in interpretation, 
as well as in helping to date the rock art. Often the marks 
in question are not part of the main scene recorded and 
thus have been ignored to some extent. See for example a 
section of the walls of the Great Enclosure at Musawwarat 
es-Sufra, where a glyph very similar to 157g and 160g 
is found, thought to present a variant of an offering table 
(Kleinitz 2009, fig. 16). Kleinitz herself also highlights the 
petroglyph-graffiti on objects nexus (ibid, 179-198). 


A Carian connection? 


А number of graffiti bear a resemblance to letters of the Carian 
alphabet. Admittedly, when perusing other ancient alpha- 
bets (Urartian or Tifinagh, for example) these also contain 
similarities, but with a Carian presence well documented 
in Egypt and in Lower Nubia, this is intriguing, as it fits 
chronologically (7" and 6* centuries BC) with the vessels 
on which the symbols/letters are found. At Kawa some oc- 
cur on imported vessels while others have been inscribed 
on locally-made bowls. See for example Masson 1978, figs 
1-3, for tables illustrating the Carian alphabet and the vari- 
ations between inscriptions found in Caria and at Memphis 
or Saqqara. The references here to the Carian alphabet 
refer to the tables presented by Masson, where the varia- 


2 Note a similar motif on building blocks probably to be associated with 
Pyramid S5 in the cemetery (Welsby and Taylor forth., cat. no. F-2467 
and perhaps cat. no. F-2465). 

For that matter, parallels for the pot marks and graffiti can also be found 
elsewhere, without having a related meaning; see for example Anatolian 
Late Bronze Age pot marks (Glatz 2012, fig. 2). 


tions and development of Carian letters is traced from Asia 
Minor to Egypt (Masson 1978, figs 1-3; this publication is 
that referred to below). These include 34g, 80g, 200g and 
219g (alpha) for fig. 1.1; 186р and 187g for fig. 1.15; 56р, 
104g, 156g, 167g and 11522 for fig. 1.22 (psi); 53g, 203g 
and 2436 for fig. 1.33; 38g, 41g and 157g for fig. 1.9, and 
36g for fig. 1.28. What meaning these marks have is open 
to further research. One possibility is that they are actually 
numbers (quantities?), as letters in Hellenic alphabets were 
also used to represent numerals. Alpha, for example, is 1, 
psi 700. 207g and 264g vaguely resemble sampi (value: 
900). What the ‘numbers’ would refer to is another matter, 
but it is unlikely to be volume as the amphorae they oc- 
cur on are of almost identical size. These possibilities are 
voiced here as mere observations, worth considering but 
by no means proven. 


Tituli picti 


The four instances found at Kawa, all from Building F1, 
are not totally convincing, in particular 232g, 233g (5.3) 
and 234 (5.5). These three may simply be the result of the 
vessel coming into contact with the oily substance that has 
stained so many sherds in the building, leaving a discol- 
ouration that accidentally appears to be deliberate. On the 
other hand, 230g (5.5) does appear credible. For a more 
convincing example than those shown here, but also on a 
Napatan amphora, see Vincentelli 2018, pl. 8 (drawn with 
ink of some kind). In comparison the Kawa examples are, 
if intentional, very basic pot marks indeed. 

Interestingly, graffiti/pot marks at Hillat el-Arab are as 
a rule found under the level of the handles, while at Kawa 
they are almost always found between the shoulder and the 
lower limit of the handles (cf. Vincentelli 2006, passim). 


Discussion of the graffiti and other marks 


5.1. Symbols and/or ‘Greek’, or Carian, letters 


A variant of 56g and 161g is found on an Egyptian wine jar 
from the Early Dynastic Period, according to the museum 
database (Medelhavsmuseet Stockholm, acc. no. MM 
18604); however, cf. Aston 2003, fig. 10.807-811 (after 
Petrie 1909), where the same type of jar is dated to the 
late 7-6" centuries BC, with some of the vessels bearing 
the same pot mark. Clearly this is a symbol that was either 
long-lived or that was reinvented in different periods and 
cultures, as it also figures in the Carian alphabet. 75g, found 
on a Napatan amphora made of Nile clay in Building A2, 
belongs to this range of symbols/letters. 


113g: Dunham 1965, 140, 144, Group V, from Nu.1 (5, 
690-664 BC) fig. 4, 16-12-17, the form similar to 3368x 
(3.6.5). Dunham suggests it may be of later date (Christian), 
but the similarity to the present specimen suggests it may 
well be Napatan. 

161g: Dunham 1965, 133, Group 1.2 (Kerma-Middle 
Kingdom) but likely to be of Napatan date in this instance. 
200g (and 34g, 80g, 219g): Nu. 36 17-2-52. A dropped-bar 
alpha. 

265g: A was-sceptre? 
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5.2. Other letters and/or symbols (cont.) 


37g and 66g: Albeit both of these are fragmentary, cf. Vin- 
centelli 2006, fig. 2.74 for a pot mark on body sherd 460, 
dated to the 19%-20% Dynasties. 

53g (also 203g and 243g): Laming Macadam 1955, II, pl. 
LXVI.g No. 199: an ankh (on the left) and a symbol akin 
to 53g, on a loose sandstone block from Temple T. 

67g: The central symbol bears a close resemblance to one 
of the petroglyphs from the Selima oasis (Jesse et al. 2015, 
pl. 10). 

91g and 179g: There is a remarkable similarity between 
these two items, the former incised on a Napatan amphora 
of Fabric 113, the latter on a bowl (4559x, 3.8.10) in Fabric 
110. They bear a resemblance to the text on a small sand- 
stone altar, found built into a late Meroitic wall at Kawa in 
the course of Kirwan’s excavations, although the middle 
symbol is admittedly difficult to equate with the ankh in 
the earlier Kawa publication (Laming Macadam 1955, II, 
pl. ХХХШ [2189]). Unfortunately the ‘brackets’ on either 
side of the ankh are merely described as ‘symbols’, rather 
than identified (Kirwan 1955, 231). 

125g: For a similar graffito, but with a long line extending 
from the apex of the triangle, see Vincentelli 2006, fig. 2.47 
290, Hillat el-Arab tomb ARA 13; the tomb is thought to 
date to the Third Intermediate Period, with reuse in the 
25" Dynasty. 

186g, 187g and possibly 138g: For similarity to a Carian 
letter, see Masson 1978, fig. 2.15. 

203g: Around the graffito there is the hint ofa faintly incised 
circle, done most likely while the clay was still wet. On 
the same vessel (Napatan amphora 4658x, same form as 
4755x, 3.1.6) there was a fragmentary graffito resembling 
a hooked staff, similar to the upper half of 260g (5.5), but 
it was not drawn or photographed. 


5.3. Further letters and/or symbols (cont.) 


165g and 2142: A similar mark occurs on a pot sherd reused 
as a weight at Jebel Barkal (MFA photo, Barkal 16 3 128). 
175g: Given the similarity between this and some of the 
other graffiti at the bottom of this figure and some of the 
birds (Figure 5.11) itis possible that these incomplete marks 
are also part of birds. 

241g: Vincentelli 2006, fig. 2.71 455, Hillat el-Arab tomb 
ARA 16, mark made before firing; for further discussion 
on the date, cf. G6. 


5.4. Napatan and Meroitic graffiti and symbols 


36g: An offering table with four bread loaves(?), unevenly 
distributed. 

62g: Note especially the similarity of composition to 151g 
— deriving from a common system or idea? 

101g: Beg. S.207, but there on a pilgrim bottle. Also Bates 
and Dunham 1927, pl. LXII fig. 28 U32/4. Vincentelli 2006, 
fig. 2.93 amphora 597 from Hillat el-Arab tomb ARA 19, 
(dated to 1000-700 BC). 

134g and 135g: Drawings and photos ofthe two texts were 
sent to Claude Rilly in 2011. Very kindly he has now (2021) 
updated his earlier comments as follows: 


Comments about the Meroitic inscriptions engraved 
on the jars from Kawa 


“Tam not certain about the reading of some char- 
acters. In the first graffito, the rotundity of the jar 
partially hides the first sign. In the second graffito, 
the second group of two signs is ambiguous: if 
it is ‘ni’, a second vertical stroke is missing, but 
the ‘n’ is quite recognizable; if it is ‘ki’, all the 
elements are in place but the ‘А’ is surprisingly 
close to the ‘Г. 
The inscriptions are very early and can be com- 
pared with temple graffiti from Kawa or early 
texts from Meroe. They can be dated to the second 
century BC (Rilly 2007, 346, Table 12, ‘Archaic 
A’). Therefore, the date given for the jars on cera- 
mological bases are confirmed by palaeography. 
These two texts fall into the category of the 
so-called ‘inscriptions of property’ (Rilly 2007, 
205-207) which I would now call with more ac- 
curacy ‘inscriptions of dedication’ (Rilly 2011, 
491-493). They include a personal name or a 
title followed by the sequence -s-o, which in the 
funerary context means ‘it is from’ (and not as 
formerly translated, ‘it is of’, ‘it belongs to’). 
The first graffito (134g, 4326x) probably read 
weredoke-li-s-o it is from Weredokeli' or “from 
the great were’ (a title?). The presence of the 
article -/i may indicate a noun (a title in this 
case) or a personal name with a determiner (cf. 
French names such as ‘Legrand’ or *Leblanc"). 
A title ‘were’ is so far not attested, but new titles 
are discovered nearly every year, especially in 
Sedeinga and Sai. 
The second graffito (135g, 4330x) reads ‘arxsiki-s-o’ 
or 'arxsini-s-o'. This time, the absence of an 
article shows that we are dealing with a personal 
name, Arakhasiki or Arakhasini." 

Claude Rilly 


151g: Bates and Dunham 1927, pl. LXII fig. 29, Gemai 
Gr. 119 КІ, on a large tubular jar like 3538x (2.8). In this 
instance the symbol is painted on, but no interpretation of 
the meaning is given. 

155g: Griffith 1924, pl. LXXIL3, note the two cross lines, 
although in 155g the line above is curving rather than 
straight. 

163g: Meroitic hieroglyph. Griffith 1924, pl. LXXII.5; 
Laming Macadam 1955, I, 161 fig. 53 [0472] and Beg. 
W.21 fig. D, 15 22-1-629c. Of all the letters/hieroglyphs 
in the Meroitic alphabet, this is the one that occurs most 
commonly on vessels. Also occurs as a petroglyph/part of 
an inscription, Redford and Redford 1989, figs 81 & 82 
(Eastern Desert). Also occurring individually, cf. Kleinitz 
2009, fig. 15 (Musawwarat es-Sufra). 

181g: Dunham 1965, group Ш.6 

1116gi: A mark incised near the base on the interior of 
bowl 3149x; a similar mark, also on the interior, but dot- 
impressed was found on a Meroitic (?) incense burner at 
Gala Abu Ahmed (Jesse and Kuper 2006, pl. V). 
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5.5. Linear symbols, tituli picti, 


and potter s marks 


114g: Possibly represents a palm branch. 

168g: A similar kind of mark is found on pottery from the 
late Middle Kingdom at Kahun (Gallorini 2009, fig. 5.1): 
not of direct relevance here, but nonetheless shows a system 
where such marks were used. 

176g: Possibly a potter's mark. 

10092: Gouged after firing. 

1089g: Inscribed near the rim before firing, this is most 
likely a Meroitic hieroglyph (cf. Laming Macadam 1955, 
I, 115). 


5.6. Graffiti of the ‘grid’ type on Napatan 


amphorae in particular 


A pot mark made before firing was found at Hillat el-Arab 
on an amphora thought to date to the 20^ Dynasty (Vincen- 
telli 2006, fig. 2.71 455, tomb ARA 16). The rim is missing, 
but the body looks similar to amphorae of early Napatan 
date (Vincentelli 2006, fig. 2.94 599, tomb ARA 19). These 
grids have also been noted at Sanam Abu Dom (Vincentelli 
2018b, 180, fig. 3.1 and 3.3, also pl. 1.5). 


100g: Notches cut across the rim, with an extra oblique line 
that is presumably part of a design/pictogram. 

133g: A typical grid graffito, like on so many Napatan 
amphora. Note that there was a second graffito on the same 
vessel, most likely also a grid. Not drawn, but see photo- 
graph, (133g (1), Plate 5.2). 

226g: Unlikely to have a connection with the practice of 
rim notches. 

1138g: Grooves cut in the rim post firing, but intriguing as 
the vessel form (bowl 3425x, 3.8.18) is so different from 
the amphorae where this phenomenon usually occurs. In 
that instance the notches are thought to be cut for a practical 
reason, to facilitate the removal of stoppers. 


5.7. Further variations of the grid motif on 


Napatan amphorae 


189g and all other graffiti on this page: Nu.23 (9, 623-593 
BC) fig. 48, 17-3-492; Vincentelli 2018b, fig. 3.1 (the par- 
allels both have the top line curving up on the left, rather 
than being an extension of the right-hand corner — proof 
of right- and left-handedness in the early Kushite period?). 
205g: The angled uppermost line gives the symbol as a 
whole the appearance of having a neck, suggesting a pos- 
sible reference to a camel. 


5.8. Variations of the grid motif and more 
freestyle designs 


Note a similarity between the more complex (?) graffiti 
(143g, 225g and 242g) with a petroglyph recorded by Red- 
ford and Redford (1989, 15 figs 17 & 18) and ascribed by 
the authors (erroneously, if it is part of this type of mark) a 
Coptic date. 


143g and 144g: A similar but incomplete graffito on an 


amphora of different type, 599 in tomb ARA 19 at НШаї 
el-Arab (Vincentelli 2006, fig. 2.94) The parallel is cau- 
tiously dated to the Libyan Period (1000-700 ВС). 

225g: Variant of graffito on a similar amphora in Nu.28 
(11? 568-563 BC) north-east foundation deposit, fig. 95, 
17-4-1223. 

250g: The lower left part of this graffito is reminiscent 
of the pot mark on a jar found in tomb ARA 19 at Hillat 
el-Arab (Vincentelli 2006, fig. 2.97). 


5.9. Random (?) scratches 


and rectangular motifs 


The drawings on the upper half of the page appear to be 
random scratches on vessels. 


166g and 193g: these are the only two examples of what 
may be graffiti on ostraca. 

2446: Drawn with charcoal. It is possible that this could be 
accidental, a discolouration made by root tendrils or similar. 


5.10. Particularly fragmentary marks 


These are so fragmentary that it is hazardous to suggest an 
interpretation. They are in some instances (top row) likely 
to be part of the ‘grid’ graffiti (see Figures 5.6 & 5.7). 


5.11. Animals in the graffiti 


and composite scenes 


Birds are by far the most common animal to be incised, 
both pre- and post-firing, although an ostrich is the only 
species that can confidently be identified. One example of 
a rearing horse (?) was found on a Meroitic (?) handmade 
jar. The ‘camel’ represented by 205g has already been 
discussed above (5.7). 

2042: The only bird incised on a Napatan amphora (4666x, 
3.1.6); a duck was found on an almost identical form at 
Sanam Abu Dom (Vincentelli 2018b, 180, fig. 3.5). 
266g:The fragmentary depiction of a bird, incised near 
the base of a bread cone, found on the surface near trench 


Plate 5.1. Detail of 12872 on bowl 4834x. Note faint outline 
of a birds head to the right of the Н, and the less 
fluid lines of the butterfly/ snail. 
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(TGS). 
12876: Series of three incised birds and two other symbols, 
оп 4834x, an unfired bowl (3.11.9). Bird motifs are popular 
on Kushite pottery, (e.g. Tórók 1987, figs 59-61 [Meroitic]); 
see also the other incised birds in Figure 5.11. In the present 
case, however, the birds are clearly intended as decoration 
rather than graffiti, but in view of their similarity (crude 
execution, for one) to the bona fide graffiti it seemed more 
apposite to include them here. The two symbols (?) between 
birds one and two, looking at the drawing from left to right, 
are also intriguing. The one on the left consists of two lines 
linked by a roughly horizontal line, reminiscent of a capital 
H while the one of the right looks like a butterfly (or snail?) 
facing bird two. No clear interpretation of the meaning 
suggests itself. Interestingly, it looks as if there originally 
was a fourth bird to the right of the “H” symbol that was 
then erased and the ‘butterfly’ inserted: the latter is in fact 
drawn in the unfired clay when it was drier — note the more 
fluid lines of the birds (Plate 5.1, 1287g, elements b & c). 
Anumber of the amphorae have multiple symbols incised, 
which, from the depth of the lines and degree of wear appear 
to have been made at the same time, rather than added to 
over time. These include amphora 4665x (3.1.5, illustrated 
in Section 6) with symbols, 183g (grid), 186g and 187g, 
identical to each other and placed flanking 183g but on 
different sides of the vessel; 198g-200g (a square around 
the handle, a palm leaf and an A) on 4662x; оп 4685x, 
217g (ostrich), 219g (‘A’) and 265g (was-sceptre). On yet 
another Napatan amphora, 2826x, 60ga (two grids) and 
60gb (two vertical lines with oblique cross-bars) are incised 
next to each other. These types of graffiti also occur on their 
own, suggesting that the more complex arrangements add 
further information. The meaning of 240g and 241g, either 
separately or in combination, is unclear, but the similarity 
of 240g and 248g (both incised on Napatan amphorae, but 
made of different fabrics and found in different areas of the 
site) strongly suggests that at least 240g had a more general 
meaning, beyond the strictly personal. The significance of 
the juxtaposition of 190g and 261g, both fragmentary, on 
the same amphora shoulder is even more obscure — 190g 
is reminiscent of part of 250g (5.8) while 261g may be part 
of a grid graffito. 


\ 
\ 
34g 80g 200g N C, 
1 


2192 


1152g 104g 115g 


167g 141g 


265g 188g 1616 128g 


Figure 5.1. Symbols and/or ‘Greek’ (2) letters (scale 1:2). 
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1862 1872 


53g 243g 


1782 
952 
816 
“|” ТЫ 
/ ` 
Џ 4 4 
! / | 
х 
126g 1256 164g 17121 177g 618 72g 


Figure 5.2. Symbols and/or ‘Greek’ (2) letters, continued (scale 1:2). 
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* “ 
/ 
1962 1992 74g 5: y “ГЭ 
p 
Ф. ( 
S. 
N 
/ 
/ 
= 
2 Ж 
1722 173g 174g 


( 
УС. 
(7% 2412 1302 
263g 232g 233g j 7 
1316 ! 
12246 
РОР 
| ! ` 
QM us — \ 
238g I 
ӨВ, 
- 


1158р 
Figure 5.3. Symbols and/or ‘Greek’ (2) letters, continued (scale 1:2). 
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1592 


2 4 
65g 35g 


134g 


ae = = s Ç 47 ғ С 
l 4 


4 7 C | | 
= нь.” m 
~ 
ы 628 1518 882 


` 
163g ` 119g 


соо 
° LL 
Ü т 
36g 181g 162g 70g 111681 


58g 


Figure 5.4. Napatan and Meroitic graffiti, symbols] letters (scale 1:2). 
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ЫА CON 
x ( 
/ 
Ч 
` 
“2-- | ` N 
\ SEN 
140g БС 
2602 60га 1502 


137g 252g 1053gb 


1 94g 108 9р 94p 
Figure 5.5. More incised symbols; tituli picti (230g and 2340); potters marks, made pre- and post-firing (scale 1:2). 
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А I 


226g 

WI 
264g V. Е | T" — — Ч 
а ры h! i С 
| 1138g — 

96g 207g 208g 

82g 
1059g 
\ ` -7 
/ N ad 


133g 


«| 213g 


Figure 5.6. Graffiti chiefly found on Napatan amphorae, in particular the grid motif (scale 1:2). 
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2182 


1832 


2312 2112 2108 


Figure 5.7. Further variations of the grid motif оп Napatan amphorae (scale 1:2). 
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143 
g 1442 


545 


N 


247g i 


| 250g 


Figure 5.8. Grid motifs and variations thereof (scale 1:2). 
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107g 


83g 
а“ 
\ S=. 
| LI 
| peat 
\ | NT 
OLI Gf 
) | 
11 | 
че / r 
"ecl - 
106g 244g 
ам Зүү. | 
ЈЕ p 
30g 1188 \ 


3g k 


528 182g 
Figure 5.9. Random scribbles (2) and rectangular motifs (scale 1:2). 
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1022 "чи? | 
$8 xL. = 129g 123g 
^ — а "98 
2512 866 1582 1032 


=> 7% 
4 
У ` 
578 1082 
| 4 
=! 
5% 237g 


170g 718 85g 1918 1226 


Figure 5.10. Particularly fragmentary marks (scale 1:2). 
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2042 Sig 153g T 


| | 190g 60g 


200g [~ 


и N 


240g 2418 


Figure 5.11. Various birds and а horse (2); composite graffiti scenes (scale 1:2). 
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133g (b) 
р 5.6 


217g 219g 265g 5.1 & 5.11 


240g 5.4 
241g 5.3 & 
5.11 


J * 7 эж ; чу жы 


Plate 5.2. Selected photos of the graffiti, including 216g (not drawn). 
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TABLE 5. GRAFFITI AND POT MARKS. 


Fig. | Graf. Provenance Type Form Fab. Dec. SH | Man Comments 
Spl 33 B - - BS - 
5.1 34 98/1/4.47 2114] jar - R | WM 
Doll 56 (BE1)41 BO 1! 820IW BS | HM 
Plate 5.2 

5.1 +75 (AD5)41,61 3221| amph 98 PRO | WM pre-firing holenr B 
5.1 80 (AD5)28 jar /dish 92 BS | УМ 
5.1 93 (AD5)198 3492 bowl 94 851 15MM R | WM 
5.1 | +104 (AD5)276 3817| bowl 110 825Е1 GR/CR R | HM Plate 5.2 pre-firing 
5.1 113 (FQ4)2 amph 102 825EW ribbed BS | WM 
SHI 115 (ЕО4)7 атрһ 102 825EW ribbed BS | УМ 
5.1 117 (FQ4)88 2570] bowl 92 RBRIE V short R | HM 
5.1 128 (FO6)91 3831] bowl 110 RBRIE R | HM 
5.1 141 (FP6)57 4196| basin 110 910E RBR TOP PRO | HM |paint dribble? 
5.1 142 (FP6) 4196| basin 110L 910E RBR TOP R | HM 
5.1 156 (CF4)17 jar 94 825ER BS | HM pre-firing 
5.1 161 (JG2)180 gr. 150 amph 113 OF ribbed 5Н/В5 WM 
5.1 167 (CF4)139 bowl 110 BS | HM fragment 
5.1 171 (CE4)85 jar 94F 820ER BS | WM on interior 
5.1 188 (FO7)52 amph 128 ribbed BS | WM 
2214 wA) (FO7)85 4685| amph 102 GR ribbed РКО | WM | Plate 5.2 
5.1 +265 (FO7)85 4685| amph 102 GR ribbed PRO | WM |Plate 5.2 
5.1 1152 (AD5)260 2025| bowl 92 RBR R | WM |ptd 
5.2 37 (BE3)130 2626| dish 69 R | WM 
22) 38 (ВЕЗ)37 2347 jar 2 R | HM 
5.2 41 (BE2)37 jar 67 BS | WM 
550 53 533 23 2247а| dish 1 crude 910 R | HM 
5.2 61 (АВ5)223 2878 јаг 94 820ER (800E) B | WM 
5.0 66 (АВ4)20 Jar 92 вз | УМ 
5.2 67 (AB4)23 bowl 65 820EW RBRE BS | WM 
5.0 72 (FS3)2 2699| bowl 92 R | WM 
5:2 76 (АС5)38 3255| beaker 69 H820ER R | WM 
SA 81 (AD5)149 amph 102 ribbed В5 | WM 
5.2 91 (AD5)214 amph 113 SH | WM |Napatan 
222 95 (AD5)198 amph 65 ribbed BS | WM 
5.2 125 (TG5)73 jar 67 BS | WM 
5,2 126 (TG5)73 jar 92 825ER BS | WM 
5.2 138 (FO6)148 bowl 110 BS | HM 
5,2 157 (CF4)20 bowl 69 BS | HM |pre-firing 
5.2 160 (TG5)1 jar 110 BS | HM 
SA 177 (CF3)2 jar 132 820EO BS | WM 
5.2 178 (CF3)2 jar 132 820EO BS | WM 
252 179 (CF4)99 4559| bowl 110 R | HM 
5.2 186 (FO7)20 4665| amph 102 RH | WM |with 183g 187g 
9.0 187 (ЕО7)20 4665| amph 102 RH | WM with 1832 186g 
5.2 | +198 
5.3 | +199 (ЕО7)20А 4662| amph 103 825EW ribbed РКО | WM Plate 5.2 
5.1 | +200 

202 ? : 
522 203 (ЕО7)85 4658) атрһ 128 ribbed PRO | WM no drawing of 202g 
5.2 243 (AD5)28 3238| bowl 92 rough & irregular R HM salt encrusted 
33) 74 (FR3)1 amph 32 ribbed BS | WM 
5.3 1158 (ЕО4)2 jar 67 SH | НМ |pre-firing 
33) 116 (FQ3)41 jar 132 820EW ABR BS | WM 
5.3 130 (TG5)88 - - - - BS - 
SB 131 (TG5)113 jar 130 BS | WM 
5.3 154 (СЕ4)1 jar 110 BS | HM 
5 165 (CE4)17 4394 BJ 94L 820ECR +/RI R | WM 
5.3 172 (СЕ4)52 bowl 110 BS | HM 
53 173 (CE4)48 jar 110 BS | HM |pre-firing 


Fig.| Graf. Provenance Type | Form Fab. Dec. SH | Man. Comments 
5.3 174 (CF4)141 basin 94 BS | НМ 
33 175 (CF3)41 jar 92C BS | HM 
5.3 196 (FO7)90 4659 amph 113 BH | WM 
5.3 214 (FP6)151,154 2025с| bowl 100 R | HM 999 
3:3 232 (FO6)99 amph 102 very oil stained BSB | WM (titulo picto? 
5.3 233 Е1 атрһ 102 HBS WM |fitulo picto 
5.3 238 (JD2)43 BJ 132 820EO SH | WM 
5.3 | +241 (GD3)83a gr. 38 4799 amph 130 ribbed PRO | WM Plate 5.1 999 2402 
5.3 246 (BE3)49 22561 stor jar 94 82018. R HM 
5,2 262 (СЕ4)113 4482| bowl 92 R | HM 
5.3 263 (ВЕ2)11? jar? 67? 820ER 1003y x 2 BS | HM 
59 1224 (CF3)13 cup 92 BS | НМ pre-firing 
5.4 36 (BE4)14,19 2238| stge jar 92 1012 Е | HM 898 
5.4 58 (АВ5)59 јаг 67 BS | WM ankhs 
5.4 +62 1075 12 2882 ВЈ 130 820EO 831EBL PRO | WM Plate 5.2 
5.4 70 (HA2)1 2025| bowl 69 822R int abr R | HM 
5.4 87 (FS3)11 3438a| basin 110 822BR RBR TOP R | WM 
54 88 (JE3)24 BJ 106 820ЕО BS | WM | Мегошс jar 
5.4 119 (TG5)73 3984| bowl - 820ER R - 
5.4 124 (TG5)73 4065| bowl 94 820EP R | WM 
5.4 | +134 (JH3)130 gr. 116 4326 BJ 132 1292 PRO | WM Plate 5.2 Мег inscr 
S | +135 (JH3)130 gr. 116 4330 BJ 100 PRO | WM Plate 5.2 Мег inscr 
5.4 151 (СЕ4)1 2175| dish 110 910Е R | HM 
5.4 155 (CF3)1 jar 115 820EO 831EBR BS | WM 
5.4 159 (та5)1 4431| amph 93 R | WM 
5.4 162 (CE4)42 4456| СР 92 В | HM Jor SW, pre-firing 
54| 163 (CE4)14 4459| jar 130 | 163g 82080 850х 1| SH | мм Meroitic hieroglyph 
post-firing 
54 164 (CF4)17 jar 115 820ER exfoliating BS / SH WM 
5.4 181 (TG5)12 jar 92 BS | HM 
5.4 | +240 (GD3)83a gr. 38 4799 amph 130 ribbed РКО | УМ Plate 5.2 999 241g 
5.4 248 (FO7)20,39 4660| amph 102 825EW ribbed PRO | WM 
5.4 1116 (HA2)91 3149] bowl 92 PRO | HM | incised, interior 
5.5 35 (BE3)18 brick 71 НМ |роопу fired 
5.5 | +60a (AC6)22,27 2826| amph 65 825EW ribbed RH | WM |Plate 5.2 
5.5 65 (AB4)20 2916| jar 65 R | WM 
225 94 (AD5)198 jar 94 820IW blackened BS | WM |pre-firing 
5.5 97 (AD5)236 2656| bowl 110 RBRI R | HM 
55 98 (АС5)78 2028| amph 102 Н | WM post-firing 
5.5 101 (AD5)273 3792| stor jar 125 820ER 825ICR B | WM 
55 114 (FQ4)59 jar 92 sooty ext BS | HM pre-firing 
5.5 136 (FO6)89 amph 102 ribbed BS | WM 
225 137 (ЕОб)116 3856| bowl 110 СЕК R | HM 
5.5 140 (FP6)34 3852| bowl 110 825EICR 910E R | HM 
55 150 (СЕ4)1 4330 В] 92Е 820EBR R | WM 
53 168 (CE4)47 4510| bowl 110 black surfaces R HM |pre-firing 
55 176 (CF4)161 4566| bowl 94 822W burnt R | WM |post-firing 
5.5 194 (FP6)188 4661 нэ 94 IB base? PRO | WM pre-firing 
SS 206 (FO7)17 4672 amph 113 825EW ribbed R | WM 
(ЕО/Р7)39 (ЕО7)65,67,69, 
5.5 230 76,78,85,89,90 (ЕР7)19,65,| 4753| amph 128 SH | WM ийшо picto 
69,89,95,102 
„8 4191| amph | 113 825ECR a | wa a ae Paton 
105,122 stained 
5.5 2451 (BD2)3 22561 stor jar 94 1063 R | WM 
JA 252 (FZ1)10,25 4833| bowl 110 804E 8101 R | HM |999 
5.5 260 (FO7)22a 4669 amph 102 ribbed R | WM 
bowl HM pre-firing and post- 
59 1009 (BE3)17 (JG2)1 2338 dolia 80 90 R BS 22 
5.5 1018 (BE3)136 jar 67 BS | HM |graffito?? 
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Fig. | Graf. Ргоуепапсе Туре Form Fab. Dec. Man Comments 
SS 1053 (AB4)11 jar 97 WM 
5.5 | 1053b (АВ5)23,24 amph 67 850 x 1 WM | pre-firing 999 
: potter’s mark, 
a dic 2 аа | ИМ Мегошс hieroglyph 
5.6 | +60b (AC6)22,27 2826| amph 65 825EW ribbed WM |Plate 5.2 
5.6 82 (AD5)154 amph 93 825EW ribbed WM 
5.6 89 (FR3)00 3464| bowl 9 825EIW HM 
5.6 92 (AD5)219 amph 23 825EW ribbed WM 
5.6 96 (AD5)230 3238| bowl 110 CRR HM 
5.6 100 (АС5)77 3784| amph 113 825EBL? ribbed WM |r notches 
5.6 105 (AD5)276 amph 102 825EW ribbed WM 
5.6 120 (TG5)73 3992| amph 93 ribbed WM 
5.6 | +133 (FO6)145 4337| amph 128 WM |+133gb Plate 5.2 
ribbed 

5.6 197 (FO7)65,86 4671| amph 102 лоно WM 999 
5.6 207 : 

208 (ЕО7)69,85 4680| amph 128 825EW ribbed WM 
5.6 212 (FO6)180 bowl 110 HM 
5.6 213 (FO7)91 (FP7)19 2826| amph 102 825EW 850 ribbed WM 
5.6 220 (FO7)2 amph 102 825EW ribbed WM 
5.6 226 (FO7)90 4674| amph 103 825EW ribbed WM | oblique г notches 
5.6 228 Fl amph - WM 
5.6 | 230a (ЕР7)19 amph 113 820EGR 850 x 2 WM 
5.6 235 (FO7)34 amph 102 825ЕСЕ WM 
5.6 261 (FP7)2,17,23,29 4698 amph 113 | 825EW 825IP ribbed WM |999 190g 
5.6 264 (FO7)65 4676| amph НЬ 825EW ribbed WM random scratch? 
5.6 1052 (AB5)43 (AC6)30 amph 23 67 ribbed WM |2 similar examples 
5.6 | 1059 (АВ4)7 2028| amph 93 ribbed WM 
5.6 | 1138 (AD5)183 3425 110 8251W 910 post-firing. r notches 

on bowl 
S 183 (FO7)20 4665| amph 102 825EW ribbed WM 
5.7 189 (FO7)39 4663| amph 113 825EGR ribbed WM 
557 | 205 (FO7)78 4670| amph 103 825EW ribbed WM | Plate 5.2 
5.7 210 (FO7)2,20 4681| amph 113 ribbed worn 850 x 8 WM |r notches 
EN 211 (FO7)1,20,30 4679| amph - mult 850 WM 
5.7| +216 (FP7)112 4708| dish | 92 RBRI нм |5? no dr, 
interior 
GR surf ribbed 

S 218 (ЕО7)2 4740| amph 102 850 х 4 WM 
24. 227 Fl amph - WM 
5 231 (FO6)134 (FO7)90 4755| amph 18 R notches ribbed WM 
5.7 236 (FO7)54 4629| amph | 103 113 WM 
5.7 249 (FO7)2 4742| amph 128 825ER ribbed WM 
5.8 54 5612 BJ 29 TR 820EO WM | graffito or scratch? 
5.8 106 (AD5)289 jar 110 very lumpy int HM 
5.8 110 (AC5)145 2022а| СР 110 HM 
5.8 15 (FP6)9 (FP7)2, 3,5, 17 4678 amph 98 ribbed WM 
5.8 166 (CF4)139 bowl 92 810E HM | post-firing 
5.8 193 (FP7)53 bowl 110 rough surface HM 
5.8 225 (FO7)76 4667| amph 102 825EW ribbed WM 
5.8 242 (AD5)97 3258| dish 92 patchy 825IR WM 
5.8 2471 (АС5)131 3828| doka 92 HM 
5.8 250 (FP7)19 (FO7)2,19,20 TRIS amph 103 825EW ribbed WM 
5.9 30 (BF2)1 2015| beaker 67 800E WM 
5.9 31 (BE2)1 2030| bowl 6 1001у 810E HM see Plate 4.2 
5.9 50 (АВ5)20 amph 67 WM 
5.9 52 (AB4)10 amph 67 WM 
5.9 55 (BE1)1 2175 dish 1 HM 
5.9 83 (НА2)227 stge jar 67 WM 


Fig. | Graf. Ргоуепапсе Туре | Form Fab. Dec. SH | Man. Comments 

5.9 84 (AD5)168 jar 67F 82518. BS | WM |гађ 

5.9 107 (AC5)126 jar 92 lumpy I BS | HM 

5.9 112 (FR4)7 doka 110 910 BS | HM palm leaf impr. 

5.9 118 (FQ3)43 jar 80 BS | WM 

5.9 180 (CF3)49 jar 94 825ER BS | WM 

5.9 182 (FO6)172 - - - - - 

5.9 244 (FP6)24 3862| bowl 92 шэг R HM |charcoal 

5.9 1067 (AC6)22 2116 jar 11 820ER HM random scratches? 

5.10 32 М. 2042 | amph jar 65 67 93 BS | WM /4 instances 

5.10 42 (AB6)7 amph 93 BS | WM 

5.10 57 (BF2)51 2175| dish 45 R | HM 

5.10 59 (AC6)22 2826| amph 82 R | WM 

5.10 71 (FS3)2 bin 92 BS | HM 

5.10 73 (FS3)2 2699| bowl 92 R HM | incised, interior 

5.10 85 (АС5)76 3413] amph 23 825EW ribbed BS | WM 

5.10 86 (AD5)197 amph 67 ribbed BS | WM 

5.10 90 (FR3)00 amph 65 ribbed BS | WM micaceous surface 

5.10 99 ul amph m | ribbed BS WM |1 vertical line 

5.10 102 (АС5)93 amph 98 OF ribbed вз | УМ 

5.10 103 (АС5) 1 amph 98 825EW ribbed BS | УМ 

5.10 108 (AD5)256 jar 110 BS | HM 

5.10 109 (AD5)296 CP 110 BS | HM |pre-firing hole lem 

510| 111 us зал т 825EW ribbed BS 1. 2 instances 

5.10 122 (TG5)91 jar 67 820ER BS | WM 

5.10 123 (TG5)91 jar 94 820ER BS | WM 

5.10 129 (TG5)89 - - - - BS - |incised 

5.10 132 (TG5)65 jar 94 BS | WM 

5.10 152 (СЕ4)1 bowl 67 822R BS | HM 

5.10 158 (CF3)11 4414! dish 110 910E RBR? R | HM 

5.10] 169 (CE4)71 (CF349 (TG5)4 СР 110 ве ни 2. 
3 instances 

5.10 170 (СЕЗ)80 jar 92 BS | WM |post-firing 

5.10 191 (FP6)92 amph 98 825EGR ribbed BS | WM 

5.10 192 (ЕО7)25 2656| bowl 110 RBRI thin R | HM pre-firing 

5.10 237 (JD2)51 jar 132 820EO mottled BS | WM 

5.10 251 (JC3)16 jar 106 BS | HM (coarse 

5.10} 1145 (AD5)217 jar 110 BS | HM ineised 

5.10} 1258 (FP6)188 jar 92 BS | HM |іпсіѕеа 

5.11 51 (АВ5)32 јаг 66 825EW BS | WM 

5.11 60 (АС6)22,27 2826| amph 65 825EW ribbed RH | WM 

5.11 139 (FO6)150 3862] bowl 110 RBRIE R | HM 

5.11 153 (СЕ4)1 јаг 111 820ER вз | УМ 

5.11 190 (FP7)2,17,23,39 4698| amph 113 825EW 825]Pribbed| К | WM 999 261g 

5.11 204 (FO7)69 4666| amph 103 825EW ribbed RH | WM 

ӘЛІП БЕСІГІ (FO7)85 4685| amph 102 GR ribbed PRO | WM Plate 5.2 

5.11 266 Area T BC 25 PRO | HM 

5.11] 1088 7 jar - - BS | WM 

5.11} 1090 (ZH5)30 3040 jar 92 - R HM |pre-firing 

5.11| 1287 (FQ3)31 4834| bowl | 92 : PRO) ИМ su 


bowl 
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6. The Napatan amphorae from Building Е1 


Within the rooms of Building F1 an unusually large! number 
of complete or nearly complete Napatan amphorae was 
found (see Table 6.1, Figures 6.2 & 6.3); beyond these 
further sherds belonging to similar forms, but impossible 
to reconstruct, are listed in Table 6.2. With the exception of 
4337x, which was found almost intact except for its miss- 
ing base, all were broken, whether in antiquity or crushed 
over time by the accruing overburden. The building must 
have at some point undergone a considerable amount 
of disturbance, as sherds from some vessels were found 
within the same room (but not the same layer), but about 
half of the amphorae were found with their sherds scattered 
across adjoining rooms (see Table 6.1 & Figure 6.1). This 
is particularly well illustrated by the instance of part of the 
mid-section of 4191x with a possible titulo picto, which 
was made up of sherds from no less than seven contexts, 
in Room IA and the street.” The amphorae are particularly 
concentrated in Rooms Ш and IV, but occur in all rooms 
except X and XI, with very few sherds present in V, VIII 
and XII. A considerable amount of time was devoted to 
the reconstruction of these amphorae. They come in three 
basic sizes: rim diameter of 7.5-8cm, 10cm and 14cm. 
Height varies between 46cm and 51cm for those with the 
narrower rim openings to just over 55cm for the larger size. 
The handles are small and are located some 10cm below 
the shoulder; while they are not always precisely placed, 
the intention was clearly for them to be at 180° to each 
other. Occasionally the exterior of the base has been fired 
(or painted?) with an oxidised area around the centre of the 
base. Whether this was an intentional ‘decorative’ feature 
or simply accidental is unclear (Plate 6.1). 


! Compared to the number of such vessels found in the Royal Treasury 
at Sanam (Vincentelli 2018b, 178-79), the quantities in Building Е1 are, 
of course, far more modest. 

2 Evidently keeping track of what context the sherds belonging to a 
particular amphora came from was extremely time consuming, particularly 
in view of the number of vessels involved and the similarity of their forms 
(and of their fabrics). The conclusion we can draw from the result is that 
the site had at some point been considerably disturbed, but that the vessels 
must have broken within the building. 


Figure 6.1. Building F1 — location of the rooms. 


Since we have a number of almost complete amphorae, it 
18 possible to extrapolate from the weights of these to esti- 
mate what percentage of an amphora random sherds found 
elsewhere may represent. The largest amphora recovered, 
4337x, albeit with its base missing, weighs just over 8kg, 
while the smaller types, such as 4676x, weigh c. 2.8kg, 
although others, less complete, weigh a few hundred grams 
more. Other variants ofthis type, such as 3221x, 4799x and 
4800x (3.1.4), although less delicate in appearance, also 
weigh about the same. 

When in transit the amphorae would have been sealed 
with bungs of mud; see Welsby and Taylor forth. for de- 
scriptions and a discussion of these, many of which sealed 
vessels of this type and often bear the imprint of the rim 
(see also Ruffieux 2007, 232, fig. 4). For seal impressions 
on bungs possibly related to the Napatan amphorae see 
Vincentelli forth. In a few instances the rims bore notches, 
cut post firing as if to accommodate string — going under 
or through the mud seal, so as to allow it to be pulled off 
more easily (Plate 6.2). However, this system was not used 
consistently, and there appears to be no correlation between 
the form and fabric of the amphora with rim notches, 1.e. 


Plate 6.1. Red circular areas on the bases of amphorae 4662x (1) and 3284x (r). 
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3999x 
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Plate 6.2. Notches cut in the rim for string placed 
under the mud stopper. 


there is nothing to suggest that they derived from the same 
centre of production. In fact, since they are made post-firing, 
it is more likely that the notches relate to a period of reuse 
of the containers. 

Several, but not all, have near the base a hole, whose 
diameter varies between 9mm and 20mm. In one case 
(4668x) it was possible to see that the hole had been made 
before firing. Most of these holes show some wear around 
the edges, and thus it is possible that more than one was 
made before firing (as the original edges would have been 
worn away, obliterating the evidence for at what point the 
hole was made). Certainly the holes were drilled with care, 
and are not part of some form of ritual ‘killing’ of the vessel. 
These perforations were remarked on by Griffith almost a 
century ago (Griffith 1923, 96), although no explanation 
has been put forward as to their function. Some amphorae 
do not have a hole at all, whereas on others the hole is still 
quite small and apparently made after firing, demonstrating 
that it was not standard, but was certainly a common feature. 
As a hole at the base would clearly have caused problems 
if it contained a liquid, particularly during transport; this 
suggests that the vessels contained dry goods, perhaps 
grain of some sort. Certainly the thinner-walled examples 
would have made poor containers for storing liquids over 
any length of time because of seepage. For those vessels 
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with the base hole made during manufacture, a seal must 
have been fixed to the hole during transport, in addition to 
that at the rim opening. 

Why it was necessary to have this additional option for 
removing the contents is open to discussion. Removing 
the mud sealing often resulted in the breaking away of the 
rim, and it may have been in order to avoid this that the 
holes were drilled; something akin to tapping into a bar- 
rel? Another possible way in which the hole functioned is 
to allow the draining of a liquid – for example syrup from 
dates — but in this case it would only have been necessary 
for the hole to be drilled at the moment of reuse. ‘Base 
holes' of this type have been found on Napatan amphorae 
at a great number of sites in Sudan (Qustul — Williams 
1990; Third Cataract — Vila 1980; Fourth Cataract - Budka 
2007; Sanam Abu Dom - Griffith 1923; Hillat el-Arab 
and Sanam — Vincentelli 2006; el-Kurru, Nuri, Barkal 
and Meroe – Dunham passim; Hamadab and surround- 
ings — Wolf 2015, fig. 6, and personal observation in the 
Fourth Cataract). These examples are mostly found in 
funerary contexts, and indeed both amphorae 4799x and 
4800x (3.1.4) from graves in R18 (GD3) also have them, 
but it is clear from the finds in Building F1 that it was a 
functional feature, not a ritual one. Holes near the base also 
occur in other storage containers, on forms 2719xb from 
Building B12, Room VI and 2792x, Building B14, Room 
Ш (cf. 3.4.11); they could date to the early 4" century BC. 
Itis noteworthy that this practice disappears altogether in 
Meroitic period transport or storage containers. An example 
of the base hole occurs at Elephantine in a 4" century BC 
jar, on a form descended from the earlier Napatan period 
amphorae, with the hole made in the very centre of the base 
(Aston 1999, pl. 90.2396). 

Graffiti on the amphorae from Building F1 are very fre- 
quent.? A common type is a form of grid, and a distinctive 
variation on this type is a schematically incised camel, a 
flat line at the top curving slightly at one end to denote the 
head, two vertical lines indicating the legs and then one 
or more vertical lines in the middle and two or even three 
horizontal lines, forming a ‘table’ of sorts (see Figure 5.6 
and especially 205g, Figure 5.7). As these symbols almost 
exclusively occur on this type of transport amphorae (89g 
and 262g occur on bowls, albeit the ‘grid’ in these case 
only appears to have one cross bar), it is tempting to sug- 
gest that information was entered in the boxes between the 
camel's legs, perhaps with charcoal or even chalk, these 
additional more ephemeral marks having been worn away 
over time. Other symbols are also found (see Figure 5.1, 
alpha, ypsilon and beta...). Of these, the ‘ypsilon’ occurs 
also on other forms from various areas, bowls for example, 
both as post-firing graffiti and painted in red slip, and it is 
proposed here is that it is some form of good luck symbol, 
rather than denoting ownership by a family or clan, or an 
indication of the contents. 

An intriguing feature of the pottery from Building F1 is 
that a number of sherds, particularly those found in Rooms 


? This is not to imply that graffiti on amphorae were not equally com- 
mon elsewhere on the site, but it is only in Building F1 that we have such 
a concentration of complete or nearly complete amphorae. 


4676х 


Plate 6.3. Reconstructed oil stained amphora 4676x 
from Building F1. 


Ta, Ш, IV, VI, IX and XII appear oil stained (or impregnated 
— they have turned a much darker colour and still attract dust 
and repel drafting tape), but as the same reconstructed vessel 
has sherds that are both stained and not (Plate 6.3), this does 
not relate to the contents of the vessels, and the staining 
must have occurred after breakage and the scattering ofthe 
sherds. Nor has a vessel that is complete or nearly complete 
been found that could have contained the oily substance that 
subsequently leaked over the broken pots. A number of the 
red-rimmed bowls appear to have been used as lamps after 
being broken (Plate 6.4) as they have soot-blackened rims at 
one point only and would have been able to retain plenty of 
fuel for use as a wick lamp. None of these reused pots bear 
any oil stains, so the fuel used in them (if indeed they were 
reused as lamps) was not the same as what soaked into the 
fill of the rooms, especially in Rooms IV and IX. At Kawa 
oil-stained pottery is only found in Building F1, with the 
single exception of a rim of form 2021x from (CE4)23 (the 
surface in Building C23, Room C). 

The 427 ceramic counters that were also found in Build- 
ing F1 (see Welsby 2023d, 139; Welsby and Taylor forth., 
Appendix 4.А) were made (with only six exceptions) from 
sherds belonging to the RBRIE bowls/cups or coarseware 
cooking pots with surface treatment 910, in Fabric 110. 
Perhaps they were part of some form of accounting system 
of the distribution or sale of the contents of the Napatan 
amphorae, some of which show signs of wear and tear, i.e. 
they were reused several times (after?) arriving at Kawa. 
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Plate 6.4. 
RBRIE cups 
reused as lamps, 
principally found 
in Building FT. 


3858x 


That only six counters are made of amphora sherds indicates 
that these were still intact at the time the counters were in 
use, supporting the theory that their use was associated with 
the amphorae.^ The vast majority of the counters were found 
in Room П and a substantial number in the Street, with only 
a handful in Rooms Ш, VI, УП and XII. 


Dating 


The Napatan amphorae belong to the early Napatan period. 
While the amphorae found in Building F1 do not exactly 
conform to Aston’s five groups of Marl clay storage jars 
(Aston 2007, fig. 5), several do match exactly, while slight 
variations in form clearly belong to the same type of ves- 
sel. The fact that we have examples of Aston’s group II 
and V together would suggest that they are contemporary, 
although group V, is dated by Aston to the mid 6" and the 
end of the 5" century, while group II to the whole of the 
7" century BC. The larger jars, 4337x, 4629x and 4753x, 
etc., also have the same characteristics (ribbing, position 
of handles, marl clay, relatively thin wall) as the smaller 
vessels, while the rilled rims are slightly chunkier, a ne- 
cessity brought about by the larger size. Apart from three 
body sherds in Fabric 87C, no Levantine amphorae were 
found in the building, supporting the theory that they are 
only imported into Nubia in the Saite period or slightly 
later. The other vessel types found in Building F1 also fit 
well with the dating. 


* [nterestingly, in Building F4, grid square (221), out of a total of 13 
such discs/counters, 10 were made from amphora fabrics. 


Notes to Table 6.1, Figures 6.2 and 6.3 
and Plates 6.5 and 6.6 


Apart from form types 4115x, 4160x and 4629x, of which 
there are two examples each, the other types are represented 
by one vessel only. 

In Table 6.1 the forms are listed in numerical order, but in 
here are two examples each, the other types are represented 
by one vessel only. 

In Table 6.1 the forms are listed in numerical order, but in 
the figures according to form, hence the apparent random- 
ness of the numbering, especially of the figures. 

In the plates, which illustrate most of the forms shown in 
Figures 6.2 and 6.3, only the most complete or otherwise 
interesting forms are shown. In three instances there is no 
drawing but only a photograph of the form (4657x, 4658x 
and 4668x). Note also that in a few instances the restoration 
of the amphora progressed after the photograph was taken 
(4650x and 4672x for example). 

Table 6.2 lists the types of amphora rim that were only 
recovered as fragments. They belong to types that have 
been found elsewhere at Kawa. 
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TABLE 6.2. МАРАТАМ AMPHORAE FORMS NOT UNIQUE TO BUILDING Е1. 
These are very fragmentary, hence some of the fields listed in Table 6.1 have been removed. 
Rm Form | Fab | Sherd р. % Bhole | Redcircle | Surf. | Int. Dr. Gm Rep. 
ыг 2415 | 102 R 8 83 CR 3.1.3 170 
Ш, УІ 2415 113 R 8 25 3.1.3 30 
XII 2493 | ОЕ R 2 18 3.1.3 40 
XII 2498 | 113 R 8 14 CR 3.1.3 80 
STR 2816 | 23 R 8 20 - elles 20 
VIII 2826 102 R 10 7 3.1.6 4 
IX 2826 113 R 9 18 3.1.6 50 
IX 2826 102 R 9 3.1.6 47 
Ш 3045 | 103 R 15 CR R Soll 20 
HII 3284 | 113 B -| 100 Y CR BR 3.1.9 200 
Ш, IV 3284 | 102 B - 50 Y У СЕ R 3.1.9 680 
Ш 3284 - В - 60 “ “ CR R/P | 3.1.9 160 v 
II 3412 | 102 R 17 9 CR 3.1.8 20 
VIII 3413 | 102 B - 20 CR 3.1.9 35 
Ш, VI 3784 | 128 R 8 49 3.1.6 145 
VII 
: - у 
IX 3790| 23 B 3.1.9 18 
VIII 3790 | 102 B - 20 У 3.1.9 30 
III 3898 - R 13 37 CR/P | OR 3.1.8 105 


361 


7. The pottery finds from Site R18 


Discussing the ceramic grave assemblages is problematic 
because the degree of disturbance caused by the grave 
robbers is such that in the majority of cases it is not certain 
what sherds belong to which grave, and often only rather 
abraded sherds were found. It is noteworthy that, despite the 
prestige implied by the pyramid superstructures, even in or 
near these graves relatively few sherds of fine wares were 
found. This suggests that during the robbing, especially 
of the more prestigious graves marked by a pyramid, the 
ceramic grave goods were removed intact. 

Coarsewares (dishes, bowls and cooking pots) are com- 
mon. Not so bread cones, although a few are present. Only 
two complete jars in a handmade, black slipped/ burnished 
ware were found, with impressed or rouletted decoration; 
these were however on their own, not accompanied by 
other ceramic wares. The larger of the two, 4335x (3.6.1/ 
Figure 7.4 & Plate 3.6.1), formed part of a drinking set, 
with a copper-alloy cup (cat. no. F-83) set in its mouth and 
a copper-alloy clepsydra (cat. по. F-86) placed close by (see 
Welsby and Taylor forth.; Welsby 2023f, pl. 11.174). Two 
incomplete vessels were found (4440x [3.6.1] and 4512x 
[3.12.5]), also with impressed decoration, but they are so 
far a rare occurrence in the cemetery, and at Kawa itself. 

All of the 100 graves excavated are either Napatan or 
Meroitic in date, but with some residual Neolithic, Kerma 
Ancien and Classique pottery types, and one probably Post- 
Medieval jar sherd [(JE3)1, topsoil, 3539x]. There are a 
few relatively undisturbed graves (for example, Napatan: 
(GD3)38 and 98; Meroitic, (HA1)1075 and (JH3)116). Un- 
fortunately in most of the instances where the grave goods 
survived more or less intact, the graves only contained one or 
two different forms, making it problematic to date the many 
other forms found across R18 by association. Twenty-two 
graves contained no pottery at all, while 11 only yielded 
body sherds and are therefore difficult or at least unreliable 
to date, but based on the type of fabric and surface treat- 
ment it is likely that they are of Meroitic date, assuming that 
the sherds belong to the grave they were found in. In other 
graves the vessel fragments were found either in robber pits 
or the descendary fill, and therefore do not actually date the 
burial itself with any certainty; the fills of the robber pits 
could contain sherds of broken vessels from the grave, but 
also random sherds from other graves, whereas pottery in 
the descendary fills should theoretically at least contain 
random sherds predating the grave, or alternatively sherds 
of vessels associated with funerary rituals at the time of the 
internment. That said, a few complete vessels were found in 
the descendaries, such as the unguentarium 3693x in grave 
(JH3)2 and incense burner 3698x in grave (JG2)2. In a few 
cases sherds found in the descendary fill and robber pits 
joined, not surprising as the robber pits usually cut through 
the descendary fills to gain access to the burial chambers. 

Generally there is no link between the sherds found in the 
original grave fills and the later contexts. Large jar sherds 
were occasionally used as spade sherds, presumably by the 
grave robbers, but as these are often found on their own, 
without the rest of the sherds belonging to the same vessel, 


362 


there is no reason to suppose that they originally belonged 
to the grave they were found in. They do, however, belong 
to types of jars present as grave goods (slipped beer jars or 
coarseware jars with narrow necks) in other graves, so were 
probably found within the cemetery by the grave robbers. 

As some of the graves contained more than one body, not 
inhumed at the same time, it is also possible that the grave 
goods belong to different dates, being placed in the grave 
at the time of each subsequent burial, but the time gap is 
unlikely to affect significantly the dating of the different 
vessels by association, as the dating is at best rather broad. 

Looking at the better preserved assemblages, in the 
Meroitic period graves contained at least one closed vessel, 
usually a beer jar, as well as a bowl, cup or beaker. The same 
type of assemblage was the norm in the Napatan period, 
with an amphora instead of the later beer jar form. At least 
one dish and a handmade narrow necked jar also occur in 
association with some graves. A cup would often be placed 
over the mouth of one of the beer jars, either right way up 
or upside down. Within the current excavations these were 
not of similar wares (some of the cups are made of copper 
alloy) and thus did not form a set. However, in grave (КЕ5) 
8, excavated in 1993 and published in 2001 (Welsby 2001, 
225 & figs 5.15 & 5.51, the grave goods included a jar, 
J19.1, and a cup, CI. I, that were similar, both in fabric and 
surface finish (Plate 7.1). Copper- alloy vessels, especially 


k. 
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Plate 7.1. Jar and cup set, R18 grave NE). 


bowls or cups as mentioned above completed the array of 
grave goods, so that a bowl could be made of either material. 

These observations are based on a tiny number of graves 
of some status, and we might expect the graves of the 
more humble of Kawa's inhabitants to have been less well 
appointed. The degree of disturbance caused by grave 
robbers means that we cannot draw many conclusions as 
to the original funerary assemblages, although the amount 
of robbing would suggest that at least some of the grave 
goods were considered highly desirable. Nevertheless, 


! Alternatively, the graves at Kawa were simply not very rich, despite 
the status implied by the pyramid superstructures. If so, the grave robbers 
were not aware of this, to judge by the degree of disturbance and destruc- 
tion that they wrought in their search for valuable grave goods. 


the contrast between Ше grave goods of the less-disturbed 
graves and the quantity and quality of finds within the 
contemporary cemetery at Sedeinga is striking. 

While there are almost equal amounts of handmade 
and wheel-made sherds, the weight of the wheel-made is 
almost three times greater, and there are slightly more than 
twice as many wheel-made rims and bases represented than 
there are from handmade vessels. See also Table 2.1 and 
the fabric descriptions in Chapter 2 for information on the 
fabrics present. 

Apart from the forms that we can be confident comprised 
part of the grave assemblages, there are a number of forms 
that recur throughout the cemetery, but are found either in 
the robber pit fills or in other contexts that cannot be se- 
curely related to any particular grave. They may have been 
placed by the graves rather than in them, but the common 
nature of the forms (mainly handmade) – coarse closed jars, 
hemispherical bowls, coarseware dishes and incense burn- 
ers, suggests that they may belong to the Kushite funerary 
repertory (Figures 7.6-7.7). 

For a information of the proportion and quantities of dif- 
ferent fabrics, method of manufacture and wares featuring 
at the cemetery, see Chapters 2, 8 and 9. 


Conclusion 


The majority of graves that can be dated are Meroitic; in 
some of the disturbed graves the pottery seems to be a mix- 
ture of both periods, not surprising as there are graves of 
Napatan date within the cemetery, and clearly tombs were 
robbed intentionally, or cut into by later burials and their 
contents looted, throughout the history of the cemetery. 

The surviving complete or reconstructed beer jars are of 
two types, as illustrated by 2881x (3.2.6) and 2882x (3.2.4), 
but decorated sherds of another ware also feature [126ly 
(JF2)23 and 1283y (JF1)26, Plate 4.3], unfortunately not 
relatable to a particular rim form. 

Strikingly few white eggshell ware-cups occur in the 
graves excavated; fragments of at most 15 vessels weighing 
less than half a kilo were recovered, including a complete 
cup, 4785x (3.6.2), weighing 150gm. 

The most notable import from outside the Nile Valley 
is undoubtedly form 4338x (3.2.1), the table version of 
a Dressel 2-4 amphora from Campania, followed by the 
two unguentaria (3693x, 3.2.11), which may come from 
Asia Minor. 


A look at the pottery found in the course of the surface 
survey of the cemetery in 1993 (Welsby Sjóstróm 2001, 
passim) shows a very similar range of forms, though none 
particularly notable, apart from the decorated rim of a cup 
in Fabric 26 (ibid., fig. 5.45, BO12.4, decoration D60.4). 


Presentation of the pottery belonging to 
the graves 


Bold — denotes vessels that were found complete or nearly 
so. Burials where the grave goods were recovered reason- 
ably intact had nevertheless also been disturbed and may 
have originally contained more vessels. 

* — Forms marked with an asterisk (*) illustrate the form, 
not the actual sherd/vessel found in the context; such draw- 
ings have been adapted from the original where necessary 
to show the length of profile surviving, displaying only 
the decoration or surface finish present in the relevant 
context. When not part of the grave assemblage and thus 
not illustrated, they are also listed with an asterisk in the 
tables below. 


Individual graves 
See Table 7.1 and Plate 7.1 


(KE5)8 — Excavated in the course of the NDRS (Welsby 
2001, 225). 

483 — Contained only one body sherd of an abraded 
handmade jar with traces of red slip on the exterior, found 
amongst mud-brick rubble; undatable. 

533 — Fragmentary and abraded pottery, probably Meroitic 
judging by the fabrics involved. 

561 — A disturbed grave, but the combination of graffiti on 
a beer jar sherd and a nearly complete red slipped marl bowl 
suggest a Meroitic date, despite the presence of a Kerma 
Ancien rim in the robber pit fill. 


Grid square (GD3) 
See Table 7.2, Figures 7.1 and 7.2 and Plates 7.2 and 7.3. 
(GD3) topsoil: a mixture of Meroitic (4788x (3.6.2), 4805х 
(3.7.1), 1275y (4.5), 1277y [4.7]) and some possible Napa- 
tan (2728x (3.8.15), 3255x (3.10.3), 2693x (3.11.7) rims, 
as well as 3140x (3.3.6) and 4793x (3.6.3). Note that in 
the case of 4795x (3.6.2) joining sherds were found in the 


TABLE 7.1. INDIVIDUAL GRAVES. 


тшш Grave goods Grave Fill DF RPF Date/Comment 

graves 
(КЕ5)8 | J19.1, C1.1? Meroitic 

483 ? 1 BS only 

2518x (3.7.22) *2042x HS only (3.12.3) 2713x (3.3.2) UA 
789 ; *2561х (3.12.2) | 2247xa 53g (3.8.16, 5.2) | *3241х(381) | Meroitie2 
BU2.16 (3.6.1) *2231x (3.12.3) |, 
561 2 #3440х 1222y (3.6.5, 4.5) 54g — Meroitic 
(5.8) idi 


? Published in Welsby Sjóstróm 2001, figs 5.15 and 5.51, Fabric 29. 
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TABLE 7.2. GRAVES IN GRID SQUARE (GD3). 


Graves Grave goods Grave fill DF RPF Date/Comment 
Topsoil Napatan & Meroitic 
3 BS ? BS only 
7 BS BS Meroitic? BS only 
*2656x (3.7.3) Р š 
” *3858x (3.7.6) 4781x | *3831х (3.7.6) кот 505 Napatan 8*-6" centu- 
(3.6.2) 4784x (3.2.11) *3834х (3.7.3) i х2 цэн ries ВС 
*3880х (3.7.4) 
16 No pottery 
20 4803x (3.2.7) 4804x | 42410x (3.8.18) Meroitic 1“ century BC 
(3.2.7) 
38 4780x (3.10.2) 4798x *3776х (3.8.13) 4790x | Napatan 25"-26" 
(3.1.10) 4799x (3.1.4) (3.8.10) Dynasty 
*3255x (3.10.3) *3381x 
* 
41 4046x (3.12.2) (3.6.3) *3440x (3.6.3) NAP 
4785x (3.6.2)4786x x Meroitic 13-3" centu- 
45 (3.2.9)4802x (3.2.10) 3942x (3.6.3) 4797x (3.1.10) ries AD 
Meroitic 1“ ВС-2'% 
51 4792х (3.2.1) centuries AD 
*2509х (3.7.7) 4791х Үй 
55 (3.3.5) 1279у (4.7) Napatan/Meroitic 
60 BS ? BS only 
63 4801х (3.7.1) 4794х (3.3.3) Мегошс 
84 Мо ройегу 
87 No pottery 
*2655x (3.11.7) 
*2893x (3.7.10) 
95 *4503x (3.8.6) Napatan 
4789x (3.3.3) 
4796x (3.2.2) 
4782x (3.6.2) 4783x 5 
98 (3.7.5) 4787x (3.2.2) | *3255х (10.3) iu зас m 
4800x (3.1.4) | y 
109 No pottery 
*3716x 1142y 5 
112 (3.8.16, 4.2) Napatan? 
118 BS only 
*2130x (3.8.17) *3235x 
(3.10.7) *3802x (3.10.7) 5 
W *3816x (3.7.7) 4795х | Napatan? 
(3.6.2) 
130 No pottery 
133 No pottery 
*2656x (3.7.3) *2767x 
* 
138 пи 21 (3.7.10) *3843x (3.7.3) | Napatan? 4630х = 
es *4630x (3.7.5) 4805x 8"-7" centuries BC 
*3468x (3.8.1) (3.7.1) 
143 No pottery 


robber pit fills of graves 123 and 138, in the grave fill of 
Grave 20 as well as in the topsoil. 
(GD3)11 — Napatan. The grave goods (79A-C) consist of 
a small pilgrim bottle and two cups/bowls, red rimmed; 
the grave fill contains more RBRIE rims and the robber 


pit fill the same. 
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(GD3)20 – Meroitic. Two slipped beer jars with painted 
decoration (147B and C); the grave fill contains a fragmen- 
tary shallow coarseware dish. 

(GD3)38 — Napatan. One amphora, a wheel-made cup 
(base mould-made) with RBRIE, and a hemispherical base, 


incomplete, possibly reused as a bowl (83A-C). 


(GD3)41 – Grave fill contains the base of a wheel-made 
jar. Neolithic bowl rim in the robber pit. 

(GD3)45 — Meroitic. A tall, narrow-necked, wheel-made 
jar, a smaller jar, also with narrow simple neck, and a 
Meroitic cup with painted decoration, the only complete 
such vessel to be found in the course of the excavations at 
Kawa, (70A-C). A wide-mouthed bowl was found in the 
grave fill (46). However, note Napatan period rim 4797x 
in the robber pit fill. 

(GD3)51 — The grave fill contains the base of a barrel- 
shaped wheel-made vessel, with a white-slipped interior. 
(GD3)63 — Napatan? A single handmade jar with a red band 
around the neck and a similar, but coarser, vessel found 
in fragments both in the grave fill and by the mud-brick 
blocking, with some sherds joining examples in context 
21, in the fill of grave (GD3)20. 

(GD3)95 — Napatan? Base of a ribbed amphora, most 
likely Napatan, and handmade jar. 4789x was found in 
the grave fill. Part of 4796x was found in layer 21, fill of 
grave (GD3)20. 

(GD3)98 — Napatan. The grave goods consist of an am- 
phora, a wide-necked slipped jar and two cups, both wheel- 
made, one RBRIE. 

(GD3)112 — Napatan? Shallow handmade dish with scal- 
loped decoration on the rim. 

(GD3)118 — Body sherds only, in backfill of grave, prob- 
ably Meroitic. 

(GD3)119/136 — Fragments of cup rim 4795x were also 
found in the fill of grave (GD3)20 and in the topsoil. 
(GD3)138 — Grave fill contains fragments of a handmade 
cooking pot, a cup and a wheel-made dish. The robber pit 
fill contains fragments of Napatan RBRIE bowls апа cups. 


Area (HAI) 


More detailed data is presented in Table 7.3, Figure 7.2 
and Plate 7.3. 


(HA1)1052 — Probably Meroitic. 

(HA1)1066 — ? Fragment of open dish. 

(HA1)1075 — Meroitic. Fill of chamber contains four beer 
jars, placed above the two skeletons. One jar has a tall, 
inward-sloping plain rim and three with beaded rims and 
decorated with brown/black bands; 2883x has graffito 62g 
on or just below the shoulder. Base sherds of a similar 
vessel were also found, with abraded edges, presumably 
used for digging through the fill by the robbers, and the 
rim of a coarseware pot, and in the grave fill a crude ring- 
footed base. 

(HA1)1096 — Probably Meroitic 

(HA1) 1097 – Fragment of a handmade dish in the grave fill. 
(HAI) 1098 – Grave fill contains fragments ofa small bowl 
or cup and the rim of a bread cone 


Grid square (HA2) 


Topsoil: 2011x (3.7.5), 2025хс (3.7.9), 2102x (3.5.11), 
2169x (3.7.23), 2183x (3.1.10), 2240x (3.10.6), 2280x 
(3.11.7), 2227x (3.8.11), 2292x (3.6.3), 2327x (3.7.21), 
2490x (3.1.5), 2519x (3.12.1), 2681x (3.6.3), 3143x (3.6.2), 
3146x (3.6.1), 3147x (3.6.1), 3153x (3.6.11), 3246x 
(3.10.3), 3370x (3.6.2), 3500x (3.7.11), 3537x (3.1.2), 
3616x (3.2.8), 3696x (3.6.3), 70g (5.4), 4326x (3.2.6), 
4401x (3.8.11), 4633x (3.8.5), BU2.16 D25.9 (3.6.1). These 
are mainly Meroitic, but some Napatan also feature. 3146x 
and 3147x (3.6.1) appear to be Neolithic in date, to judge 
from their fabric and decoration; they could alternatively 
be Meroitic, but their fragmentary nature makes it difficult 
to be certain. There are is also a handful of Kerma Ancien 
sherds, such as BU2.16 as well as red- and black-burnished 
body sherds, probably also of Kerma date.See Table 7.4 and 
Figure 7.3 for the grave goods from the better preserved 
graves. 

(HA2)20 — unexcavated. 

(HA2)23 — One wall sherd with impressed decoration, most 


TABLE 7.3. GRAVES IN AREA (HAI). 


Grave Grave goods Grave fill DF RPF Date/Comment 
1052 BS Meroitic? BS only 
1055 BS ? BS only 
1059 No pottery 
1066 *2537x (3.7.21) ? 

2881x (3.2.6) 
1075 2882x (3.2.4) *2124xb (3.7.15) Meroitic 2/4 - (177) 
2883x (3.2.4) 2848x (3.11.5) century BC 
2884x (3.2.4) 
1082 No pottery 
1083 *2466x (3.8.17) | Napatan? 
1084 din о 2849х (3.8.6) 1 e 
2850ха (3.11.9) 
1093 No pottery 
1096 BS Meroitic? BS only 
1097 *2067x (3.8.17) Early 4" century BC? 
* * 
. 220 ХАГ 
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TABLE 7.4. THE GRAVES IN GRID SQUARE (HA2). 


Grave Grave goods Grave fill DF RPF Date/Comment 
20 No pottery 
23 *1118у (4.5) | Meroitic? 
*2011x (3.7.5) 
31 *2314x (3.8.17) ? Kushite 
*2689x (3.10.1) 
39 3500x (3.7.11) Meroitic 
55 3535х (3.62) | 3153х (3.6.11) inr pos Meroitic 
*2586x (3.10.5) хол 
58 3501х (3.3.7) *2635х (3.10.2) Ме ние б 
*1117у (4.5) 
62 - *2682x (3.10.7) |Napatan? 
64 No pottery 
3518x (3.6.3) 
3616x (3.2.8) 
67/229 3538x (3.2.8) *2644x (3.6.7) 3619x (3.7.20) Meroitic 
3620x (3.10.7) 
3621x (3.6.2) 
71 *2697x (3.5.4) Napatan? 
*3085x (3.6.07) *2655x (3.11.7) 
3503x (3.6.3) 3152x (3.6.3) 
19 3520x (3.10.7) +3420x (3.6.3) D patan 
3950x (3.6.4) 3511x (3.10.7) 
*2310x (3.7.8) 
83 иа — 5 a Early Meroitic? 
*3950x (3.6.4) 
*2694x (3.12.1) 
90 3149x 1116y Meroitic? 
(3.6.11, 4.4) 
*2045x (3.6.3) 
*2492x (3.10.2) 
94 3148x (3.3.6) Kushite 
3613x (3.7.22) 
4375x (3.7.11) 
96 No pottery 
100 Meroitic? BS only 
112 No pottery 
116 *2317x (3.10.5) 3615x (3.12.2) Meroitic? 
*2292x (3.6.3) 
119 3150x (3.10.4) Napatan 
161 *2955x (3.10.3) Napatan 
*2039x (3.8.4) 
*2045x (3.6.3) 
*2345x (3.7.8) 
*2561x (3.12.2 SA 
204 3154x 6505 Meroitic 
3155x (3.3.3) 
3156x (3.6.12) 
3157x (3.2.10) 
*2042x (3.12.3) 
*2655x (3.11.7) 
ж а Napatan & Meroitic 
207 ç Descendary fill 4" century 


3531x (3.4.3) 
3532х (3.4.1) 
3533х (3.6.2) 
3616х (3.2.8) 


BC 
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TABLE 7.4. THE GRAVES IN GRID SQUARE (HAZ) (СОМТ.). 


Grave Grave goods Grave fill DF RPF Date/Comment 
*2310x (3.7.8) 
213 3885 4 Pr dum 3527x (3.6.2) | Meroitic 
3862x (3.7.4) 
215 3280x (3.4.2) 5. Ti Napatan 7-6" centuries BC 
282 *3151x (3.10.6) 


likely residual Kerma Ancien, with red burnished exterior 
and black slipped interior, fabric 6. 

(HA2)31 — Grave fill contains a handmade dish and frag- 
ments of a beaker and small bowl, red-washed on the 
interior. As the forms are incomplete, their identification as 
belonging to a beaker and a flat-based dish are not definite. 
(HA2)39 – Grave fill contains rims of two closed bowls/ 
cooking pots. 

(HA2)55 — Rim of a black-slipped, wheel-made Meroitic 
cup was found in the grave fill; a residual rim of possibly 
Neolithic date was found in the descendary fill. 

(HA2)58 - The rim of a handmade closed jar, 3501x, reused 
as a spade sherd, was found in the grave fill, together with 
a large jar body sherd, also used as a spade sherd. 
(HA2)67/229 — This grave contains two burials, one second- 
ary. Apart from jar 3538x, the rest of the pottery found in 
the grave fill is very fragmentary. If they were broken in situ 
many of the parts of the pots have somehow disappeared in 
the course of the robbing (subsequent phases of robbing?). 
Parts of two other jars were found; the shoulders and part 
of the body of 3616x (parts of which were found in both 
the original grave fill and the fill of the secondary burial), 
and part of the hemispherical base of a beer jar or similar. 
А сир, a dish, three bowls and a cooking pot rim were also 
found in the grave fill. It was not possible to distinguish 
between the grave goods belonging to either skeleton, as 
joining sherds were found in the respective contexts. 
(HA2)71 — Rim of a basin or deep open-mouthed jar. 
(HA2)79 — Two rims, one of a dish and the other of a bowl 
with grooves by the rim externally. 

(НА2)83 – The grave and chamber fill contained two cook- 
ing pots with inverted rims, a beaker (2) and a bowl with 
everted rim. 

(HA2)90 — Part of a hemispherical bowl with beaded rim 
and a graffito or decoration on the interior. Also the base 
of a wheel-made beaker (7). 

(HA2)94 — Two cups (one a beaker?), a handmade bowl 
with basket impression 200y and a closed handmade jar, 
all fragmentary. Jar rim 3148x was found within three dif- 
ferent contexts. 

(НА2)100 — А few undatable body sherds in the grave fill, 
including one that could be residual Kerma period, or a vari- 
ant of a quartz rich and slipped handmade Meroitic ware. 
(HA2)116 — Grave goods, one complete offering cup with 
traces of burning and a coarse thick-walled flat base in the 
chamber fill. 

(HA2)119 – In the chamber fill the base ofa beaker and the 
rim of a dish were found. 

(HA2)204 — Only fragments of vessels (cooking pot, 
fineware cups, a basin and a narrow-necked, handmade jar) 


were found in the robber pit fill. 

(HA2)213 — In the alluvium fill of the grave chambers, 
sherds of two closed cups and two open bowls, plus a large 
wall sherd of a handmade basin with a piecrust lug. A nearly 
complete beaker was found in the robber pit fill. 
(HA2)215 - The chamber fill contained the rim of a wheel- 
made basin with piecrust lug, in the Napatan tradition. 
(HA2)282 — A nearly complete flat-based offering dish by 
the skeleton. 


Area J 


This area contains the highest-status grave monuments, 
stone pyramids 51-56 and mud-brick pyramids М1-М11 
(see Welsby 2023f). However, grid squares (JC2), (JC3), 
(JD2), (JD3), (JE2) and (JE3) are very disturbed and thus 
the provenance ofthe finds rarely conforms to the grave/ de- 
scendary/robber pit pattern. Instead there are pottery sherds 
found in pit fills, near or within the (collapsed) superstruc- 
tures/grave monuments, all in a fragmentary and eroded 
state, and it is impossible to say what originally belonged to 
a given tomb, nor has it been possible to reconstruct many 
vessels in their entirety (or even partially) from graves in 
these areas. There are, however, two notable exceptions: 
grave (JG1)12 (Pyramid M6) and grave (JG2)2 (Pyramid 
М1). In grid squares (JH3) graves 21, 39, 43 and 116 and 
grave (JI4)1 ceramic grave goods were found more or less 
intact, but these latter graves do not have any surviving 
grave monuments, and other graves in the area had fared 
less well. The surfaces (under the topsoil/sand) contain 
pottery sherds that are mostly Meroitic in date. 

The following forms were found amongst the disturbed 
parts of Area J (Table 7.5, Figures 7.3-7.5 & Plate 7.4). 
The topsoil throughout the area contains fragments of both 
Napatan and Meroitic pottery. 


S5 (JC3)12 - Included here are finds from grid squares (JC2) 
and (JD2), but all are related to the same grave. Unfortunately 
none ofthe contexts that can with confidence be related to this 
grave contain diagnostic forms. А decorated handle, 4512x, 
with decoration 1234y and rim 4824x, with decoration 1284y 
were found in the construction surface under the descendary 
upcast. А fragment of dish form 3969x was recovered from 
the compacted construction surface on the west side of Pyra- 
mid S5, all ofthe above in grid square (JD2). (JC2) includes 
construction surfaces and an alluvium and sandstone deposit, 
containing coarseware jar and bowl rims, none particularly 
diagnostic or datable, except for being Kushite. 

M9 (JD2)40 — Form 3969x was found amongst the com- 
pact sand/alluvium over pyramid М9 collapse; forms 
4765x-4771x were found in the rubble/collapse around 
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TABLE 7.5. GRAVES IN AREA J, WITH AND WITHOUT MONUMENTS. 


Mon. Grave no. Grave goods DF RPF Date 
Kushite/Meroitic 214-154 
55 (JC3)12 *3714x (3.8.6) en 
M9 (JD2)40 *2321x (3.8.6) Meroitic 
M8 (JE2)14 *3094x (3.6.3) Kushite 
51 (JE3)69 Meroitic? 
52 (JE3)115 3579x (3.2.7) 3558x (3.2.10) Meroitic late 1“ century BC 
S3 (JE3)132 ? 
*2039x (3.8.4) 
22201 4821х (3.7.24) 1283y |Napatan? & Meroitic 
- (JF1)23 *4475x(3.7.12) (4.8) 254 century BC 
*4538x (3.7.14) | 
4821х (3.7.24) 
- (JF2)2 4653x (3.2.10) Meroitic 1*-2™ centuries AD 
S6 (JF2)20 1261y (4.10) Meroitic BS 
- (JF2)26 ? BS 
- (JF2)27 ? BS 
*3616x (3.2.8) 
4098xb (3.12.2) 
S4 (1Е2)55 220 *3124x (3.11.8) — |Meroitic 
4832х (3.6.2) 
1263y (4.7) 
- (JF2)79 4540x (3.6.5) Meroitic 1“ century AD 
*2039x (3.8.4) *2893x 
M6 gg | 4551x 02-6)4552х (3.7.10) : 101 (3.8.4) |Meroitic 
(3.3.2) 4654х (3.11.7) 4445х (3.11.2) 
4510х (3.7.8) 
М7 (JG1)31 4562x (3.7.12) 8 10 Байу Meroitic? 
4822x (3.12.3) = 
*2025хс (3.7.9) *2310х 
(3.7.8) 3696х (3.6.3) 
М1 (JG2)2 4338x (3.2.1) 3697x (3.6.1) 3698x Meroitic early 1“ century AD 
(3.11.4) 3699x (3.6.2) 
*3837x (3.3.5) 
- (JG2)33 Meroitic? BS only 
*2878x (3.12.1) *3460x 
м2 (JG2)150 о eu (3.3.4, (3.7.4) 12005 (4.6) 1282y | Napatan? 
| (4.6) 161g (5.1) 
M4 (JG2)171 : 55 138 95 DF early Meroitic? 
2 ДЫН ү *2339х Ch» *2790xa 
M3 (JG2)175 4438x (3.3.3) 7. | . Meroitic 
4439x (3.2.1) (3.6.1) 
4440x (3.6.1) idi 
- (JG2)231 BS only 
- (JG2)244 4444x (3.4.10) 4443x (3.3.5) Meroitic 3'4-2"4 centuries BC 
- (1G2)282 
- (G3) No pottery 
- (JG4) No pottery 
- (JH3)5 Spade sherd 
- (JH3)9 BS Meroitic? BS only 
- (JH3)11 3689x (3.8.4) ? 
- (JH3)21 4335х (3.6.1) Meroitic 1“ century АР? 
*2881х 1173y 
В (JH3)36 > 1. Meroitic 2" century BC 
(3.7.12) 
4327x (3.2.4) 4331x 
- (JH3)39 ОУ 3690х (3.2.6) Мегошс 


4333х (3.2.10) 4334х 
(3.6.2) 3690х (3.2.6) 
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TABLE 7.5. GRAVES IN AREA J, WITH AND WITHOUT MONUMENTS (СОМТ.). 


Mon. Grave no. Grave goods DF RPF Date 
5 3694х (3.2.5) 3693х (3.2.11) "ET 
(JH3)43 3695x (3.2.6) x2 Meroitic 1“ century BC 
* 
= (JH3)69 R p у) Meroitic 214-154 centuries ВС 
- (JH3)110 Meroitic? BS only 
- (JH3)114 Meroitic? BS only 
4326x (3.2.6) 4328x 
- (JH3)116 (3.2.5) 4329x (3.2.5) Meroitic 2" 1“ centuries BC 
4330x (3.2.6) 
E (ЈНА) Мегошс АП В5 
- (Л4)1 4336х (3.6.1) Meroitic late 274 century ВС? 


the pyramid. 4820x (JD2)80 comes from the construction 
layer near the descendary. The shoulder of a Levantine 
amphora, possibly of form 2657x (JD2)49, was found in 
a pit to the north of the monument, and a few Napatan 
amphora sherds (very abraded) were amongst the pottery 
in the layer over the collapsed grave monument. Otherwise 
all pottery appears to be Meroitic in character (fabric and 
surface treatment), but a set of grave goods could not be 
reconstructed, and with the exception of 2321x in the robber 
pit fill, everything else was found close to the surface and 
over the denuded superstructure. 

М8 (JE2)14 – Basin 4763x was found in a pit to the west 
of the grave monument. Around and over the grave monu- 
ment are rim sherds of coarseware bowls and cooking pots, 
mostly of uncertain date, but including one possible Napatan 
amphora sherd and a Kerma period bowl; none of these are 
likely to belong to the grave. 

S1 (JE3)69 — A rim of bowl form 3547x (3.7.14) was found 
in the robber spoil, possibly Meroitic. 

$2 (JE3)115— The rim and shoulders of jar 3543x (3.2.8) was 
found in a gravel deposit by Pyramid S2, joining to sherds in 
the topsoil, together with a decorated jar sherd (1135y, 4.9), 
belonging to a different vessel. The fragmentary profile of 
a Kerma Classique beaker was found near the robber spoil, 
among Kushite sherds (JE3)24. Napatan amphorae sherds 
were found in the rubble and sand near the superstructure. 
The most interesting forms, most likely imported, are 3579x 
and 3558x, found in pieces in the descendary fill (the former) 
and the latter in the robber pit fill and topsoil. In view oftheir 
uniqueness at Kawa they are both illustrated here, although 
they do not fit the criteria of grave goods of this tomb. 

S3 (JE3)132 - Within the pyramid core, a Napatan coarse- 
ware rim, 3225x. 

(JF1)23 — 1283y (decorated beer jar shoulder) was found in 
the robber pit fill. Fragments of 4821x were found in both 
the descendary and robber pit fills. 

(JF2)2 — Complete red-slipped, wheel-made jar 

S6 (JF2)20 — Meroitic date, mostly body sherds found 
within monument. Nearby were 3570x and 4764x with 
decoration 1263y, Meroitic, 2*-1* centuries BC, but not 
found in grave fill; 4764x joins to sherds in grave (JF2)55. 
(JF2)26 — Body sherds only, undatable. 

(JF2)27 — Body sherds only, undatable. 

S4 (JF2)55 — 4825x is from the descendary upcast. Beaker 
form 4827x and beer jar rim *2882x were found in a shallow 
pit nearby (JE2)4. They have dramatically different dates, 
the former 8" century BC and the latter 2™-1* centuries BC. 
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(JF2)79 — Complete large wheel-made bowl with ring foot 
and red slip by rim. 

M6 (JG1)12 – Meroitic. A tall and slender pot stand and an 
ovular jar with angular beading at the rim; higher up in the 
fill a complete handmade jar with narrow mouth, no neck 
and globular body. However, two Napatan amphora rims 
2826x and 2912x and two Napatan coarseware rims, 2765x 
and 4711x, were found in the deposit over the north wall 
of the monument — suggesting the presence of a Napatan 
grave in the area. 

M7 (JG1)31 – Apart from a ring-footed base, the other sherds 
belong to coarseware bowls and cannot be dated closely, 
and none were in any case recovered from a secure context. 
M1 (JG2)2 — Meroitic. Dressel 2-4 amphora, table size, 
15 century AD. The robber pit fills contained a complete 
handmade incense burner with a solid stem/base, the rim 
fragment of a fine stamped cup and the profile of a larger 
cup of Kerma Classique date. 

M2 (JG2)150 - From the fills of the construction trenches 
of the north, west and south walls: *2022xb, *2050xb, 
*2328x, *2329x 200y, *3490x, *3716x, *3814x, *4355x. 
Some Napatan amphora body sherds were found in the 
robber pit fill and one in the chamber fill. Jar rim 4494x 
that was found in the grave fill seems unlikely to have been 
part of the actual grave goods. 

МА (JG2)171 - The only datable pottery recovered was 
from the descendary fill; a Napatan-style bread cone and 
the rim of a Meroitic fineware cup. 

M3(JG2)175 — Jar 4438x was found in five different con- 
texts, mostly within the descendary fill but one sherd in the 
topsoil. Bowl 4440x was found in four contexts, within the 
descendary fill, robber pit fill and in the tomb collapse; a 
much disturbed burial. 

(JG2)33 — Body sherds опу, Meroitic? 

(JG2)231 – Body sherds only. 

(JG2)244 — Parts of basin 4444x were found both in the 
grave and robber pit fills. 

(JG2)282 — No pottery. 

(JG3) No pottery was found in this grid square. 

(4С4) No pottery was found in this grid square. 

(JH3)5 — Spade sherds from the base of a Meroitic beer jar, 
like 2881x (from the robber pit fill). 

(JH3)9 — Body sherds only, Meroitic in character (fabric, 
surface treatment). 

(JH3)11 – Body sherds only, undatable. 

(JH3)21 — Meroitic. Black slipped and comb decorated 
handmade jar. 


(JH3)36 – The only pottery was found in Ше descendary 
fill, Meroitic in date. 

(JH3)39 — Meroitic. Rim, neck and shoulders of a beer jar 
in the chamber fill, complete (7) assemblage of beer jar, 
cup, beaker, ring-footed bowl and painted jar in chamber. 
(JH3)43 – Meroitic, two decorated beer jars and two ип- 
guentaria in the descendary fills (one complete, the other 
only rim surviving). Also a sherd from another beer jar. 
(JH3)69 — Neck of a beer jar of type 2881x in robber pit 
fill, dated to 2" 1“ centuries BC. 

(JH3)110 — Воду sherds only, Meroitic in character (fabric, 
surface treatment). 

(JH3)114 – Body sherds only, Meroitic in character (fabric, 
surface treatment). 

(JH3)116 — Мегошс. Grave assemblage of four beer jars, 
three with beaded rim and painted band and or decoration, 
one with plain, inward sloping rim, with a copper-alloy bowl 
(Welsby and Taylor forth., cat. no. F-84) as a lid. 

(JH4) All body sherds; in the topsoil, there are Meroitic 
body sherds of a jar with red slip and bowl in Fabric 53, 
from Aswan? 

(41431 – Meroitic. One small black-slipped jar with 
impressed decoration, vertical neck and rim broken away 
and not possible to reattach. Note the similarity to 4333x 
(from grave (JH3)39, 2.10), in terms of shape and size (but 
not of fabric, decoration or manufacture). 


Figures 7.6 and 7.7 


The vessels found within the excavated areas within the 
cemetery that cannot be associated with a particular grave 
are represented by coarseware dishes and bowls, includ- 
ing one with impressed decoration (Figure 7.6) as well as 
narrow-mouthed jars (Figure 7.7). Two deep basins were 
also found, one wheel-made and the other much coarser 
and handmade. 

A small number of bread cone fragments (both Napatan 
and Meroitic) were also found, as well as the base of a 
beaker (3150x, 3.10.4), a beer bottle (3303x, 3.10.4) anda 
large flat-based spouted vessel — a cross between a feeder 
cup and a beer bottle (4449x, 3.11.8). 

The nature of these forms suggests that they may have 
used for offerings and libations at a time after the burial 
itself, rather than being part of the original grave goods. 
In fact, some were found in shallow pits near the graves. 


370 


(GD3) 


Grave 11 
1781х 
4784х 
(603) 
Grave 20 ағы 
— 
— 
ЕЕЕ 
4804x 
4803x 1276y 
(GD3) 
Grave 38 == 
а780 7 
1799x 2 
240% 
чу. 
(GD3) 
Grave 45 


1802x 


Figure 7.1. Ceramic grave goods from graves (GD3)11, 20, 38 and 45 (scale 1:6). 
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Figure 7.2. Ceramic grave goods from graves (GD3)63 апа 98; (HA1)1075 and 
a complete feeding cup from the descendary of grave (HA1)1084 (scale 1:6). 
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Figure 7.3. Ceramic grave goods from graves (FLA2)67/ 229, 116, 119; (JE3)115, (JF2)2 and 79 (scale 1:6). 
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Figure J. d. Ceramic grave goods from graves (JG1)12; (JG2)2, 150 aud 244; (JH3)21 and 39 (scale 1:6). 
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Figure 7.5. Ceramic grave goods from graves (JH3)43, 116; (TI4)1 (scale 1:6). 
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Figure 7.6. Dishes, bowls, incense burners, beakers and a spouted bowl, found in the vicinity of a grave, 


but that do not definitely belong to it as grave goods (scale 1:6). 
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Figure 7.7. Jar and basin forms, found in the vicinity of a grave, but that do not definitely belong to a it as grave goods (scale 1:6). 
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Plate 7.2. Ceramic 
grave goods from 
graves (GD3) 11, 


4783x 3.7.5 


20, 38 and 98. 
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Plate 7.4. Ceramic grave goods from graves (JH3)39 and 116. 
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8. Miscellaneous Features 


Distinct wares or groups with similar 
characteristics 


820 and 822 


Vessels with a slip. The most common colour is red, fol- 
lowed by white, yellow/cream and black, occasionally fired 
purple and grey. Orange becomes popular in the Meroitic. 
Slips were applied either on the interior exclusively or on 
the exterior, but also on both surfaces. A thin wash was 
applied first and is generally visible on the side that is not 
slipped, just under the rim. On the interior of cooking pots 
it presumably was applied to provide a non-stick quality, 
whereas on the exterior it was perhaps mainly for decora- 
tive purposes; in both instances it would have limited the 
seepage of liquids through the otherwise porous walls of 
the vessels. 

The slipped RVE make up 7.6 % of the total and 5% of the 
total number of sherds. However, as discussed elsewhere, 
the pottery from Area B and parts of Area A does not include 
body sherd counts, so it is would be more accurate to look 
at the rim percentage, were it not for the fact that there were 
plenty of slipped body sherds dissociated from a form that 
thus are not included. Still, the КУЕ Yo serves as a guideline. 


TABLE 8.1. SLIPPED VESSELS FOUND ACROSS 
SITES Q3 AND R18. 


Provenance | Sherds Weight RVE % ote 
Total 10409 544929 28194 7.68 
(A) 1886 119715 7387 5.3 
(B) 859 72314 6972 20.6 

(C) 2176 113172 2882 17 
Building F1 474 17955 3187 2] 
Kilns 738 32561 1110 3.7 
(FZ1) 19 195 10 0.5 
(FZ2) 7 85 6 0.5 
(TG5) 1931 47944 2668 19.1 
(ZH) 157 15223 907 39.4 
Site R18 1156 125755 3064 39.5 


The percentage of slipped vessels among the total RVE count of both 
the town site and the cemetery. 


Table 8.1 shows that, while slipped vessels are not con- 
fined to the Meroitic period, they become more common 
place. In the Napatan period the most characteristic vessels 
with a slip (red) are the fine narrow beakers (see 3.10.3). 
This generalisation is still valid if we take into account that 
Area T, the kilns and the cemetery span both the earlier and 
later Kushite period. 


RBR 


Rims that were decorated with a red band are ubiquitous 
in the Napatan period (and New Kingdom, but no forms 
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of this earlier period have been recognised at Kawa) but 
quickly die out in the Meroitic. In Table 8.2 the comparative 
proportions are based on the total rim percentage within an 
area versus the percentage of rims with red bands (RBRIE, 
RBR, etc). As can be seen in the table, the earlier the as- 
sumed date of the area, the higher the number of vessels 
with RBR. This comparison is all the more valid because 
cups and cooking pots are prevalent in all areas, regard- 
less of their function — whereas for other forms it could be 
argued that they are absent because they would simply not 
have been used in a given context. 


TABLE 8.2. PRESENCE OF RBRIE AND VARIANTS 


ACROSS THE SITE, ARRANGED IN ASCENDING 
ORDER ACCORDING TO RVE PERCENTAGE. 
° 
Ргоуепапсе Poen Weight | КУЕ% 20 
(2) - - - - 
(С) 6 235 43 0.2 
Site К18 25 1430 430 2555) 
(В) 81 4070 762 2.1 
(Е72) 144 2017 965 76.5 
(TG5) 115 14308 1308 6 
(Е71) 267 2709 1672 84 
(FQ) etc. 3428 38021 18528 61.8 
(A) 6909 126773 34805 25 
Building F1 13917 224447 93446 79.2 
Site Q3 25598 429727 | 151529 42 
Sites Q3+R18 25623 431157 | 151959 41.2 
Ware 910 


910 (smoothed rim and rough body, see Section 3.8 and 
Table 8.3) is a common form of coarseware. Unlike RBR, 


TABLE 8.3. PRESENCE OF 910 FOUND ACROSS 
SITES Q3 AND RIS. 


Provenance кы Weight | КУЕ % фон 

(Е72) 13 210 68 6.1 

Site К18 17 1145 96 1.1 
(Е71) 27 370 140 7 

(7) 27 3005 265 11.5 

(В) 41 2925 313 0.9 

(TG5) 120 3065 653 4.7 
(С) 225 14588 1753 10 
(ЕО) еїс. 1746 26990 5067 17 

Building F1 3955 85291 27535 23.3 

(А) 8807 187935 12168 8.7 

Site 03 14962 | 324659 47976 13.3 
Site Q3 + R18 14979 | 325804 48072 13 


the results are not as easy to interpret. Ware 910 occurs 
throughout ОЗ and R18; there is an absolute minimum of 
481 vessels, 14,979 sherds weighing 325 kg. Not unexpect- 
edly there is only a small amount present in the cemetery; 
interestingly there is much less in Area B than C, although 
these areas share hundreds of pottery types, particularly 
coarseware forms. Building F1 has the highest score of both 
RBR and 910, whereas FZ1 and FZ2 have a much smaller 
proportion of 910 pots; however, as in these two areas we 
are dealing with a much smaller total of excavated sherds, 
the numbers may be off for this reason. For example, (FZ2) 
is a street and the function of Building F4 in (FZ1) is un- 
clear. Alternatively, it is the function of the areas and thus 
the pottery present, that has affected the score. 


CRR 


Crackled rims — the rim of a coarseware handmade vessel 
having been left to dry without any attempt being made to 
smooth it. The fabric and otherwise aspect of such bowls 
is similar to 910 but they have a more restricted range 
of forms, simple bowls and dishes but not jars or doka. 
Enough instances occur (626 sherds weighing 23,954gm, 
RVE 4,879%) across the site that this must have been a 
deliberately achieved effect. Nevertheless, they only make 
up a small percentage of the pottery found, and judging by 
the areas where they are most common, CRR is most likely 
an early Napatan production. 


TABLE 8.4. PRESENCE ОЕ СКК (CRACKLED RIMS) 


ACROSS SITE Q3. NONE WERE FOUND IN SITE R18. 
Provenance bens Weight | КУЕ % % 5 
(FZ1) - - - 0 
(7) - - - 0 
Site R18 - - - 0 

(FZ2) 20 8 0.63 
(С) 25 10 0.06 

(В) 50 14 0.04 

(1) 10 201 46 0.33 

(F) kilns 93 2422 657 2.19 
Building F1 232 11962 1822 1.54 
(A) 286 9274 2329 1.67 


Wasters and unfired vessels — a clue to 
pottery production at Kawa? 


A total of 22 sherds were recorded as wasters, being over- 
fired and deformed. These are all wheel-made except for 
one, and recorded as Fabrics 9, 66, 67, 69, 70, 94 and 25 
or 92 (or the fabric type was impossible to determine). 
However, as four of these sherds belong to Napatan am- 
phorae and all were found in domestic contexts (one even 
has a mending hole) it is likely that the vessels were still 
usable despite having been poorly fired and/or dented or 
otherwise deformed before firing, and thus the evidence 
18 not sufficient to suggest a local production. On the sur- 
face, in the vicinity ofthe gateway into the temenos (Area 


382 


TG5) there were, however, a number of over-fired bread 
cones, and so at least these are more than likely to have 
been manufactured at Kawa, as one would expect. Vast 
numbers of bread cone fragments were dumped over the 
temenos wall a little to the north of the gateway. Waster 
forms found were: 2003x (3.1.4), 2028x (3.12.4), 2042x 
(3.12.4), amphora rim and handles; 2050x (3.7.15), 2057x 
(3.3.1), 2144x (3.3.1),2191х (3.3.1), 2225x (3.7.18), 2332x 
(3.3.2), 2573x (3.10.4)and 3120x (3.3.1), closed jars or 
coarsewares. 

A more secure indication of pottery production at Kawa 
are the unfired vessels (or in some cases only partly fired), 
surely not brought from anywhere but the town itself. In 
total 47 instances were recorded, from all areas of Q3 except 
for Z. Not surprisingly, these mostly consist of simple utili- 
tarian forms such as bread cones,' bread ovens or storage 
bins,” bread platters,’ doka, a bin lid (?),° a lug handle (?),° 
and rough dishes and bowls,’ but more interestingly also rim 
sherds oftwo wheel made bowls, 2031x from (AB6)10 and 
2026x from (BF2)11, a beaker (2695x from (AB5)233) and 
a partially fired bowl of type 2770x (3.6.7) from (AB5)41 
(Plate 8.1). Another interesting point to emerge from the 


а.н. m m m m 


Plate 8.1. 2770x (AB5)41, a partly fired boul. 


synthesis of the unfired fragments is that the vessels were 
not made up for firing next to a kiln (as we have not found 
one) but brought somewhere else for the firing, whether in 
a kiln or in an open area. 


Repairs — mending holes 
A number of vessels have been repaired following break- 


! (AB4)11 2482x; (AB5)40 2693x; (AB5)207 2655x; (АВ5)40 2655x; 
(AC5)62 body sherd; (AC5)57 2655x; (AD5)149 2311x; (CF4)59 body 
sherd; (CE4)47 2633x. 

2 (АВ5)59 2256x; (AD5)112, (AD5)178, (FQ4)55, (FP6)143 body 
sherds. 

? (AB4)23 2418x; (BF1)53 2297x; (FO6)129 2075x; (FO6)91 2060x; 
(FO6)92 2060x; (TG5)44 2648x. 

* (ACS) 8 3262x; (AD5)69 3264x; (AC5)131, (FP6)54 body sherds 

5 (BE2)100 2688x. 

° (BE1)80 4736x. 

7 (АВ4)67? 3860x; (BD4)17 body sherd; (BE3)10 4727x; (BE3)18 
4726x; (BE4)59 body sherd; (BF3)9 2893x; (CF4)88 3853x; (FQ3)31 
+4834x; (FO6)47 2675x; (FO6)62 2509x; (FP6)9 3856x; (FP7)19 2590x; 
(FP6)128 3716x; (FP6)128 body sherd; (FP7)14 3449x; (TG5)29 4732x. 


age in antiquity in order to extend the life of the pot (208 
sherds/ vessels, total weight 16.918kg). Generally this was 
done to storage containers, both local and imported, but 
also even to a few bowl and basin forms.” In the case of 
one clearly much-beloved Napatan amphora no less than 32 
repair holes had been drilled from just below the shoulder 
down the wall vertically as far as the base (4679x, 3.1.5). 
No trace of the material used to bind the two edges was 
found, but it would presumably have consisted of twine, 
sinew or leather strips. The holes were drilled from the 
outside (for obvious practical reasons), and care had to be 
taken to avoid the vessel wall splintering or shearing off; 
the thinner the wall, the easier the task. 


Other holes, pre- and post-firing 


Another feature of many vessels is the holes made pre- 
firing: near the rim for suspension, or in the base for drain- 
age (?). The base holes probably had a variety of functions, 
and were made (often but not always) before firing. The 
straightforward suspension holes were normally made in 
pairs, before firing (Plate 8.2). It remains unclear whether 
there would have been a second pair on the opposite side 
of the pot (putting less strain on the wall of the vessel, but 
not proven by the material from Kawa).” Other vessels have 


Plate 8.2. Hanging pot with pre-firing holes 
and rope wear marks (3.4.6). 


holes (not repair holes) that have been made after firing, 
also on the upper half of the body, and in this case it is not 
clear if they are improvised suspension holes or if they were 
intended as air holes, if for example the vessel was used 


5 Forms with repair holes (figure references all within Chapter 3): 220x 
(7.16), 1013x (7.20), 2000x (3.05, 7.15 or 7.9), 2002x (6.4), 2004x (1.3), 
2007x (4.4), 2022x (6.2, 7.9, 7.15 or 8.5), 2022xa (8.5), 2022xd (7.9), 
2024x (6.8), 2025хс (7.9), 2026х (6.9), 2027x (3.1), 2039x (8.2), 2044x 
(3.7), 2050x (7.8 or 7.15), 2061x (7.18), 2064x (2.12), 2066x (5.11), 2088x 
(7.23), 2116x (8.1), 2128x (6.11), 2129x (3.4), 2144x (3.1), 2164x (4.2), 
2169x (7.23), 2183x (1.10), 2214x (8.5), 2235x (6.2), 2254x (3.4), 2256x 
(7.16), 2257x (8.11), 2264x (7.18), 2266x (8.13), 2291x (7.21), 2293x (4.3 
or 6.11), 2302x (7.17), 2304x (7.15), 2310x (7.8), 2329x (7.15), 2337x 
(10.2), 2347x (9.13), 2350x (4.8), 2405x (3.10), 2415x (1.3), 2427x (5.11), 
2434x (4.4), 2439x (7.22), 2469x (6.7), 2488x (3.2), 2505x (1.10), 2520x 
(4.3), 2548x (5.6), 2561x (12.2), 2576x (4.3), 2578x (8.1), 2617x (6.7), 
2691x (1.10), 2743x (3.2), 2744x (4.1), 2768x (7.8), 2816x (1.3), 2826x 
(1.6), 2893x (7.10), 3003x (7.15), 3152x (6.3), 3166x (4.7), 3179x (3.2), 
3664x (2.12), 3679x (7.8), 3696x (6.3), 3862x (7.4), 4459x (2.7), 4529x 
(3.2), 4530x (8.9), 4541x (7.11), 4547x (8.9), 4679x (1.5), 4681x (1.7), 
4684x (2.2), 4740x (1.8). 

? Nor is it clear from the jar displayed in the museum at Kerma, missing 
the part just opposite the pair of hanging holes. 
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to keep poultry safe (as our landlord at Kawa did with his 
chickens at night, keeping them in a zir with holes drilled 
in the walls and a secured lid) — possibly an impromptu 
version of pigeon pots (see 3.4.6), of which there are only 
a few instances at Kawa. Some ofthe coarseware pots have 
between one and three holes (3.8.3); again, for use as pigeon 
pots or as some kind of crude colander? In one instance, it 
is even possible that the vessel and hole were intended for 
use as a plant pot (base 3387x [3.12.2]). 

A more specific purpose of some ofthe perforated vessels 
might have been for use in a still, to produce either alcohol 
or perfume (Belgiorno 2020, especially figs 3-7). Following 
the making of replicas of vessels found at the Bronze Age 
site of Tepe Gawra, near Mosul in northern Iraq, it has been 
demonstrated that these were components of a distillery. А 
flanged lower vessel would contain the liquid to be distilled, 
with a upturned smaller vessel with a hole in its base serv- 
ing as lid. Forms 3244x, 3307x (3.8.3), 2819x and 3471x 
(3.7.1) would fit such an arrangement. However, the near 
total absence of colander sherds at Kawa, an integral part 
ofthe Tepe Gawra apparatus, poses a problem in accepting 
this theory. Nevertheless, it should be investigated further, 
in view of the otherwise unclear purpose of the crude pots 
manufactured with perforated bases. 

The neat holes drilled near the bases of the Napatan am- 
phorae (and in some storage jars, e.g. 2719xb and +2792x 
[3.4.11]) are a different matter, and are discussed further 
in Section 6. 


Vessels found in situ 


There are various instances of vessels set into the floor sur- 
faces of rooms in Areas A and C, and amphora 4337x (with 
its base missing) in Building Е1, pots (generally cooking 
pots) installed near hearths; the most striking example of 
pots found in situ 1s in Area (FQ4), where 10 vessels were 
found set into surface 113, outside Building F8, with an 
additional three, including a nearly complete RBRIE bowl 
(3973x, 3.7.5), within one of them, a large sub-rectangular 
basin (4639x, 3.9.8); see also Welsby 2023e, pls 7.3-7.6. 
The vessels set around the basin were poorly fired cooking 
pots, one with 8y thickening on its base, and all except for 
two (2022xa and 2025xc) had lost their rims, most probably 
subsequent to the original usage ofthe area. All were made 
of Nile silt fabric, and, not counting the basin, the largest 
measured 37cm in diameter; the surviving heights varied 
from 16cm to 19cm. It is unclear how the “installation” 
functioned, but the collection of vessels brings to mind 
some form of thermopolium. 


Reused vessels 


A handmade jar with a flange rim (3385x, 3.8.1) was found 
upside down in Area A, Building A2, Room III, with the 
centre of the base missing and a part of the rim cut away, 
making up the core of a cooking oven, the missing rim 
section part ofthe flue (Welsby 2023c, pl. 3.46). Another jar, 
(2029x, 3.5.2, from (BF2)49, Building B1, Room Ш) was found 
with the rim crudely chipped all around the perimeter — 
intentionally done, but for what reason is unclear, unless it 


was to make it fit into a location narrower than the original 
rim diameter. The ring-footed base of a wheel made jar, 
(4592х, 3.12.3 (CF4)109) had the centre of the base missing 
and the broken edge smoothed, as if for use as a ‘pigeon 
pot’, or, according to the original explanation, as an oven. 

A number of the RBRIE cups or beakers have been found 
partially broken and with traces of burning by the remain- 
ing part of the rim (see Plate 6.2). As already mentioned 
above, the so-called lamps do however not show any sign 
of oil staining from the fuel that would have been used. 
Their reuse as lamps is therefore uncertain, especially as no 
custom-made lamp forms have been found. It would seem 
unlikely that, if there was a demand for lamps (and fuel for 
them), the cheapest vessels available (in the Napatan period) 
would have been adapted for this purpose, rather than the 
required form made outright by a potter. What does seem 
clear is that they were reused in their broken state, perhaps 
again as bowls or as scoops. 


Weight 


The intent throughout the recording in the field was to 
weigh all the pottery (with some slip-ups). It is therefore 
useful to provide the full weights of some the pottery types, 
to serve as a guideline for estimating the percentage of a 
pot that is found as body sherds (all with the same surface 
treatment and fabric), or indeed if more than one pot is 
represented, especially if the rim or other diagnostic parts 
are missing (Table 8.5). The weights of some of the com- 
plete or nearly complete Napatan amphorae have already 
been presented in Chapter 6; here follows a summary of 
the weights of some common types which were found 
complete, (whether whole or subsequently reconstructed) 
or very nearly complete. 


Volume 


Regardless of what the contents were, how much did the 
vessels contain? The capacity of the storage and especially 
transport vessels is of interest, and the size of drinking, eat- 
ing and cooking vessels contributes clues as to how food 
was served, and in what quantities. This subject will not be 
gone into in any detail here, apart from contributing some 
volumes for the average sized cup, beaker and dish, as well 
as for some of the transport vessels. 

As was already mentioned above in 3.2.1, the Levantine 
amphorae have been calculated to have contained around 
14 litres. Looking at the superimposed images ofa Meroitic 
beer jar (capacity approximately also c. 14 litres) over a 
Napatan amphora (Figure 8.1), it looks as if the latter would 
contain more or less the same, while the larger size of 
Napatan amphora would have a volume capacity some two 
times that. However, the weight of this latter type, especially 
considering its thin walls, would be considerable if the con- 
tents were grain or liquids. Despite the strengthening effect 
of the ribbing, the vessel would have been far too fragile 
and thus almost impossible to transport. Possibly it was 
used for shipping something less dense — cotton? The more 
practical 14 litres compare well with the average capacity of 
Greek and Roman period amphorae (see the Southampton 
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TABLE 8.5. AVERAGE WEIGHTS OF A SELECTION 


OF FORMS. 

Figure Form Type puc 
31.4 | Napatan amphora, silt 4800 3,530 
3.1.5 | Napatan amphora, marl 4679 2,460 
3.1.7 | Large Napatan amphora 4337 8,125* 
3.2.1 | Campanian amphora 4338 1,373 
3.2.2 | Beaded jar 4787 2,320 
3.2.4 | Beer jar 2883 4,450 
3.2.4 | Beer jar 2884 3Ь715 
3.29 | Piriform jar 4786 10,465 
3.211 | Pilgrim flask 4784 350 
3.4.11 | Storage jar 2792 7,600 
371 | HM jar 4801 1,200 
3.61 | 820EBL jar 4335 3,475 
3.6.6 | Cup 2597 400 
3.612 | Bowl with ledge rim 4540 1,000 
371 | HM jar 4801 1,200 
3.7.3 | Bowl 4655 1,440 
3.7.5 | RBRIE bowl 4630 430 
3.7.6 | RBRIE cup 3858 479 
3.7.10 | Cooking pot 2767 2,600 
3.7.15 | Bowl 3003 1,100 
3.9.6 | Bread platter 2603 1,725 
3.10.3 | Beaker 2948 225 
3.10.6 | Dish 2109 360 
3.10.7 | Dish 4175 350 
3.11.7 | Pot stand 4661 4,500 


Amphora Database, https://archaeologydataservice.ac.uk/ 
archives/view/amphora_ahrb_2005). 

The capacity of Napatan dishes ranged between 300ml 
and 500ml, while a RBRIE beaker could accommodate c. 
550ml (almost a pint, in fact), and a Meroitic fine-ware 
cup like 4785x about 300ml (this calculated based on the 
vessels not being filled to the brim, but leaving a reason- 
able 1.5-2cm from the top of the rim). The dishes would 
thus contain enough for a reasonable meal for one person, 
or they may have been used for a communal meal, such as 
today in Sudan and elsewhere. The containers most likely 
intended for drinking approximate the size of glasses and 
mugs in the present day. 

A jug with a single handle, admittedly a rare form at 
Kawa, could contain c. 1 litre, and the round-based beakers 
(3.10.1) had a capacity of no more than 1.8 litres — perhaps 
the contents were meant to be shared, and the beaker passed 
around, unless it was intended for pouring libations. 
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Figure 8.1. Volumes. All vessels to scale 1:4. 
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9. Discussion of the chronology and character 
of the assemblages by area 


The chronology of the areas excavated at Kawa is reason- 
ably straightforward. The very earliest deposits were prob- 
ably those partially excavated in the lowest levels in Area 
A. Other very early deposits may be those reached in the 
sondage dug deep below the construction level of Building 
B14 and those beneath the gateway into the temenos. 

The oldest rectilinear mud-brick building excavated 
appears to be Building ГІ, consistently dating to the early 
7h and 6" centuries BC. Building F4 (221), and (FZ2), a 
street, appear to be contemporary with Building F1. Next 
chronologically comes Building A1, with its altar to Taha- 
rqo, probably contemporary with the adjacent Building A2, 
followed by the mud-brick buildings in Areas B, C and Z 
(areas of housing). The differences in the assemblages of 
Areas B and С are interesting in that they are both domestic 
in nature, but although they share a large number of forms 
there are others that are different, suggesting that they are 
not contemporary, or had a different status. 

The kilns (in grid squares FQ, FS, FR and FT) disturbed 
earlier Napatan (domestic?) structures, Building F8 and 
possibly Buildings F9, F12 and F13. Meanwhile, grid 
square (TG5) is multi-period, with contexts pre-dating 
the gate (i.e. pre-7" century BC) to its last vestiges in the 
Meroitic period. 

Relating the chronology between areas is complicated 
because of the different uses the areas had been put to, re- 
sulting in different ranges of pottery forms perhaps due as 
much to functional as chronological factors. For example, 
to what extent are the more fanciful forms, such as the oval 
basins with appliqué faunal rim decoration, related to the 
function (ritual?) ofthe building in which they were found 
or to a particular period? With the range of bell-shaped, 
round-based jars — is it the status or activities in the build- 
ing they were found in that explains their presence, or were 
they the fashion at a particular period, in this case the later 
Napatan? Other forms, such as the small ‘offering dishes’ 
(3.10.6-.3.10.7) occur in all Kushite periods, but especially 
in the Napatan between the 7" through 4" centuries BC. 
Their greatest concentration at Kawa is in Building A2, also 
dating to the Napatan era. In this instance they are perhaps 
more indicative of the use the room or building was put to 
rather than date, although it could be argued that their use 
could also be purely functional rather than necessarily tied 
to ritual ceremonies. Whatever the reason, they are plentiful 
in Building A2 and in the adjoining midden immediately to 
its north. As for the Napatan amphorae (especially 3.1.2- 
3.1.9) and Meroitic beer jars (3.2.4-3.2.8), their presence 
in an area is indicative of the activities pursued there as 
well as being date-related. In the case of single sherds of 
a distinctive or datable character, these may be explained 
as residual or intrusive and do not necessarily change the 
overall date of a floor, room or building; this is a normal 
occurrence. This publication will hopefully contribute to 
understanding the norm of the assemblages in any particular 
period within buildings of a particular type. 
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Returning to the issue of to what extent sherds of vessels 
that are chronological indicators may be residual or intru- 
sive: for example, the absence of the clearest indicators of 
Meroitic date, eggshell ware and slipped beer jars. Is this 
indicative of the function and status of a layer in an area 
at the time it was deposited or a product of its date? Being 
high-status wares, they are likely to be absent from humbler 
dwellings. Hence the need to know the characteristics (apart 
from the distinctive forms and decoration, also the fabric 
and surface finish) of coarsewares of the period. 

A comparison of the types of vessel present in Areas B 
and С shows that both have very similar cooking pots, albeit 
in forms that are not particularly distinctive, but also very 
small bowls, dishes, jars with restricted openings, and some 
large bowls or open-mouthed jars with a crude lid seating. 
The lid-seating in particular is characteristic of these two 
areas. What is absent in Area C but present in Area B are 
imports and more elaborate forms. 

An interesting factor is the reduced presence of RBR (red 
band by rim) decoration on coarseware bowls and cooking 
pots in Area C and its complete absence in Area Z, both 
areas that appear to be later in date than the others exca- 
vated in the town, apart from the later levels in the temenos 
gateway, which had a very different function. 

Napatan amphorae (see Chapter 1) occur in all areas, but 
are only represented by one rim in Area Z, and relatively 
few instances in Area С. 

Indicators of a Napatan date include surface finish and 
simple decorative features, especially RBR on cups or bowls 
and cooking pots or general coarsewares with 910 (smooth 
rim and rough exterior) and the presence of Fabrics 23, 102, 
103 and 113, most commonly found in Napatan amphorae 
imported from Egypt. Fabric 87 belongs exclusively to 
imported Levantine amphorae; although far fewer of these 
vessels have been found than Napatan amphorae from 
Egypt (or local copies of the form). It is worth noting that 
none of the Levantine containers carry graffiti, and neither 
do the examples found at Hillat el-Arab (Vincentelli 2006). 

Indicators of a later, Meroitic, date include Fabric 26, the 
fine kaoline fabric, and coarsewares made from quartz-rich 
fabrics, such as Fabric 58. Note that the Neolithic Fabric 
5 could be mistaken for the Meroitic variant. Fabric 132 is 
an indicator of Meroitic-period pottery. 

In terms of form, ‘beer jars’ with a beaded rim are a 
characteristic of the last two centuries BC; cooking pots 
with lid seating, such as seen in sections 3.3.10 and in 
3.8.9 are almost exclusively of a post-Napatan date, and 
are particularly common in Area C. 

Cooking pots do not change greatly over the Kushite pe- 
riod: a slight increase in inverted rims, while the thickening 
of the base, 8y and variants thereof, is prevalent throughout 
the town except in Area C, where it is proportionally rare, 
occurring in conjunction with rim decoration 1017y (see 
for example 4754x, [3.7.12]). Note however that ware 910 
seems to disappear in the later contexts (early Meroitic and 


TABLE 9.1. THE PROPORTION ОЕ WHEEL-MADE AND HANDMADE POTTERY FOUND 
ACROSS SITES Q3 AND К18.^ 


Wheel-made includes the use of the slow wheel. 


Handmade covers all manufacturing techniques by hand, coil, mould, etc. 


UNK = unknown, where it was impossible to determine manufacture because of surface abrasion, the surface being hidden by a slip, 
or where body sherds where not sorted thoroughly before counting and weighing. 


RVE RVE 
Provenance Sherds | WM Yo НМ% UNK? Weight WM % | HM% | UNK 
WM HM 
(A) 47,320 45.65 89909 54.18 49257 0.17 1,642,435 60.50 37.07 2.43 
(В) 4,622 52.38 17969 39.61 15894 8.01 398,410 43.42 50.29 6.29 
(С) 29,182 49.70 3768 49.95 13156 0.35 907,279 44.04 55.40 0.56 
(Е) Kilns 31,181 22.40 4325 77.01 25650 0.59 421,232 24.02 75.33 0.65 
Building Е1 66,602 4.1 6656 95.75 111278 0.15 937,959 13.2 86.71 0.10 
Л) е 2.466 3.93 39| 96.03 1950 0.04 19,729} 623] 93.69] 0.08 
(Е72) Street 1,717 9.26 1195 90.68 66 0.06 13,897 11.05 88.85 0.10 
(TG5) 21,706 51.01 7448 38.92 6495 10.07 372,440 55.62 37.93 6.45 
(Z)P 515 23.88 376 75.92 1928 0.20 43,392 12.75 87.25 0.0 
Site R18 5,767 49.12 5184 49.32 2578 1.56 279,528 72.74 26.80 0.46 
TOTAL 211,088 29.63 135944 68.90 229632 1.46 5,036,906 44.54 54.15 1.30 
А A handful of sherds (11, weight 595gm) are surface finds that do not come from the areas listed in the table, and have not been included in the discussion. 
® This category includes instances where the manufacture was simply not recorded, or it was impossible to determine because of surface slips or abraded 
surfaces; in Area T, for the sake of expediency, and because of the large quantity of body sherds, these were (unfortunately) counted and weighed without 
differentiating between methods of manufacture. 
© The records of Area В are largely missing the body sherd count and therefore misleadingly appears to have contained less pottery than other trenches 
excavated in depth. See Introduction for a more detailed explanation. 
D The records for Area Z are not complete. See Introduction for a more detailed explanation. 


TABLE 9.2. BREAKDOWN OF THE HANDMADE AND WHEEL-MADE POTTERY FROM SITE R18, 
SHOWING ALSO THE RIM VESSEL EQUIVALENT. 


Area Sherds WM% RVE HM% RVE | UNK Weight WM% HM% | UNK 
(GD3) 726 46.83 1506 53.17 518 - 58,165 85.10 14.90 - 
(HA1) 103 34.95 386 65.05 219 - 21,022 92.17 7.83 - 
(HA2) 1,917 51.07 865 46.90 375 0.03 42,859 63.41 35.64 | 0.95 
(J)* 2,895 49.53 2427 48.84 | 1,466 1.63 149,408 67.52 31.91 0.57 
Total 5,767 49.12 5,184 49.32 | 2,578 1.56 279,528 72.74 26.80 0.45 


* Ceramics from burials within Area J have not been broken down by grid square, as the squares adjoin each other and аге in апу case purely artificial 


demarcations. 


onwards), and is rarely found with 8y on the base — only 
seven instances were recorded across the site, six in Area 
A and one in Area C. 

In Tables 9.1 and 9.2 an attempt has been made to analyse 
the data relating to wheel-made and handmade pottery. 
Note the differences between the sherd count and weight 
percentages — on the whole, wheel-made wares are denser 
and thus weigh more than handmade vessels. It can also 
be surmised that the greater the sherd to weight ratio, the 
more disturbed the area, or the more fragile (poorly fired) 
are the vessels. 

It is notable that in the entirely/early Napatan areas the 
proportion of wheel-made to handmade pots is heavily in 
favour of handmade, suggesting that it is only later in the 
Napatan period that (locally made?) wheel-made wares 


become common. However, the usual caveat remains as to 
what use the areas have been put to, as this could affect the 
presence of particular wares. 


Area A 
Buildings A1-A6 


The earliest phases of occupation predate the mud-brick 
buildings. Of these buildings, very little remained of 
Buildings A5 and Аб, but much more substantial remains 
survived of Building A3, which was extensively modified 
and added to, being thereafter referred to as Building A4. 
The plan of Building A3 in particular and the construction 
techniques employed bear striking parallels to the archi- 
tecture that flourished in the Kerma period as is well illus- 
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trated amongst Ше Kerma Classique structures excavated 
at Kerma (55km to the north of Kawa). Although it may be 
that there was some special reason why this structure was 
built in an archaising style, it is perhaps more plausible to 
suggest that this style of building predates the introduc- 
tion of rectilinear mud-brick architecture across the town. 
The pottery associated with the pre-building deposits and 
those associated with the ‘Kerma’ style architecture are 
however typical Napatan RBR bowls, and contain nothing 
of a Kerma date or style. 

In fact, the vast majority of the pottery found in Area A is 
Napatan in date. In the earliest levels there is no form that 
could definitely be attributed to the New Kingdom; the pot- 
tery from the pre-A3 levels consists entirely of handmade 
bowls and dishes (including some cooking pots), made of 
Nile silt (Fabrics 92 and 110) and very frequently decorated 
with a red band by the rim, both on the interior and exterior 
(RBRIE). Coarsewares with CRR (crackled rim) and some 
instances of 910 also occur. However, these forms are also 
common in later levels, making it impossible to see a great 
difference between the earlier and later levels from these 
coarsewares alone. The wheel-made forms that are found 
in association with the handmade wares in the upper levels 
belonging to Buildings Al and A2 allow for dating those 
contexts firmly within the Napatan period. 

There are also a few rare sherds of post-Napatan date, 
found in midden contexts and not directly related to the 
building phases. The late sherds include 2959x (AB4)23, 
with unusual slip-painted decoration, but as it was found 
in a rubbish deposit to the west of Building A1 it does not 
prove later occupation of the building. Of a similar date 
and from midden deposits also to the west of Building A1 
are 2653x and 2653xa (3.6.1). One sherd only of Fabric 
26, weighing 5gm, was found in a fairly late deposit of 
windblown sand in Building A2. 

Another fabric that is a chronological indicator, Fabric 
87, relating to Levantine amphorae imported in the Napa- 
tan period, occurs most prominently in Area A, both in the 
midden deposits to the west of Building A1, as well as in 
more secure contexts belonging to periods 1-4 in Buildings 
A2, A3 and in pre-A3 levels. 

A considerable number of Napatan amphora sherds were 
found in the area, in Buildings A1-A4, in levels belonging 
to phases 4.1, 4.2.2, 6.1-2, 6.2-3, 6.3+, suggesting a solidly 
Napatan date for the full lifetime of all the excavated build- 
ings within Area A. Parts of the almost complete Nile silt 
(Fabric 98) amphora 3221x (3.1.4) was found in a phase 
4.] context in Building A2, Room VII. Other amphora frag- 
ments found were made from Fabrics 102 and 113. 


Area B 


In Area B the proportion of wheel-thrown vessels is just 
over half of the total, while the proportion by weight is 
under half. 

The exact dating is elusive; while there is a number of 
Napatan amphora rims and a handful of Levantine ampho- 
rae sherds present in rooms of Buildings B1, B5, B12 and 
B14, the more ‘sophisticated’ forms (e.g. 2536x [3.10.3], 
2726x [3.12.5], 2769x [3.6.6] and 2784x [3.2.3]) largely 
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absent from Area A, may mean that occupation in this area 
18 later than in А, or, more likely in view of the Napatan 
amphorae rims that occur in both areas, had a different use 
as domestic dwellings of the reasonably well-to-do. 

Occupation in the area may have lasted as late as the 
early Meroitic, but not later than the 2" century BC. This 
dating depends on the latest datable form, 2029x (3.5.2), 
but the parallels offer a wide and contrasting date range 
for this form. 

Inthe sondage dug below Building B14 the pottery forms 
are consistently Napatan, including those from the lowest 
level reached, (BD3)32. 


Area C 


Approximately half the pottery recovered is wheel-made, 
taking into consideration both the sherd and weight counts; 
however, based on the RVE percentages, vastly more of the 
vessels represented are handmade, 78% vs. 22%. 

Only six rims with RBRIE were found within the whole 
of Area C, in contrast with Area B, that otherwise has many 
forms in common with Area C. 

There are several sherds of early(?) Meroitic date, but 
also a smallish number of Napatan date (amphora forms, 
decoration 1204y — the latter mainly found in Building 
C21). Most of the pottery in this area is made up of coarse 
cooking wares, but these differ from the coarsewares else- 
where on the site (with the exception of Area B), as most 
have a lid seating by the rim — a sign of different activities/ 
cooking practices in this area, later in date than Areas A and 
F (excluding the kilns)? 


Area F 


The two kilns and surroundings 


Only just over a fifth of the pottery from this area, grid 
squares (FQ), (FR), (FS) and (FT), is wheel-made. A con- 
siderable amount of red-banded rims (RBR) were found, 
belonging to the Napatan buildings cut through when the 
construction pits of the two kilns were made. The major- 
ity of the RBR pottery is handmade, with only about 196 
wheel-made. 

Dateable sherds found within the decayed mud bricks 
belonging to the kiln(s) are mostly Napatan in date, but form 
3948x (3.2.9) is most probably early Meroitic. 

The pottery that can be associated with the period of use 
of the kilns appears to be early Meroitic. 


Building F1 


This building lay within grid squares (FN), (FO) and (FP). 
The most common forms here were Napatan amphorae and 
RBRIE cups, bowls and dishes. The amphorae suggest a 
7* century BC date. 

Room XII abuts the north wall of Building F1 and the 
entrance is from the outside, so there is no direct link to the 
rest of the building. It was most likely used as a kitchen, 
judging by the hearths, bank of ovens and multitude of 
cooking pots found therein. Some of the same coarseware 
forms are present in the rooms of the main building, as 


well as a few amphora sherds, thus suggesting that they 
are broadly contemporary. 


(#21) Building F4 

Napatan. Similar pottery and fabrics to Building F1. The 
proportion of wheel-made pottery 15 very low, Just as in 
Building F1 and in the “street” (FZ2). This is in contrast 
to Area А, explained partly by the absence of wheel-made 
offering dishes. A different status and function of F4 may 
explain this. It must however be noted that only a very 
small part of this extremely large building was excavated 
and any conclusions drawn from the pottery and other finds 
assemblages recovered may be of little significance. 


(#22) – Street 


Napatan. Similar pottery and fabrics to Building F1. As this 
is an open area, not within a building, the pottery forms 
could be expected to consist of a more random selection, 
but nevertheless is consistently of Napatan character, with 
several amphorae sherds in Fabrics 102, 113 and 128, 
RBRIE bowls and dishes and cooking pots in ware 910. 


Area T 


(TG5) — Gateway into the temenos 


There are 115 sherds weighing 14.3kg with RBR, of 
which 41/6,039gm are wheel-made (37% /42%), chiefly 
accounted for by jars with a red rim, different from other 
areas where it is bowls and cups that account for most of 
the red-banded rims. 

A full range of dates is present, from the earliest Napatan 
period to the Meroitic. The lowest levels in the trench, the 
fills of the post-holes, do not contain pottery, and very little 
pottery and nothing datable was found in the silty surfaces 
above them, although there were a few sherds probably 
belonging to Napatan amphorae (coarseware rims 220x, 
3276х, 3456x and 4271x in the level below). The founda- 
tion/construction trench [(TG5)117 (west side) and 114 
(east side)] of the stone pavement in the stone gateway, 
contained pottery consistent with a Napatan date. The 
levels immediately above also contain Napatan forms (as 
would be expected), including amphorae rims and rims of 
the straight-necked, narrow-shouldered jars with a beaded 
rim (see 3.2.2), but the latter do not occur in earlier layers. 

In the uppermost levels, which we would expect to be 
Meroitic, there are a number of forms that fit with this pe- 
riod, such as 3896x (3.1.2), 4390x (3.6.3), 4619x (3.2.11) 
in (TG5)12. However there are also a couple of rims that 
resemble Napatan forms, 2980x (3.1.2) and bread cone 
form 2633x (3.11.7), but these could be residual, and in any 
case we are dealing with a deposit close to the present-day 
surface, which could easily be contaminated. 


Area Z 
(ZH5) and (ZI6), Building Z1 


No CRR nor RBR pottery was found in this area. 
Only a few sherds (such as amphora rim 3030x, 3.1.8) 
that are clearly Napatan were found in this structure the 
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function of which remains uncertain. The coarsewares have 
been fired in a different way, using a different technique than 
the Napatan repertoire as seen in Area A and in Building 
F1, resulting in more oxidised vessels. A few forms, e.g. 
the lamp (?) with handle (3021x, 3.11.8), can confidently 
be dated to the early Meroitic period, which seems the most 
likely date of this building. 


Site R18 


The majority ofthe graves excavated across different areas 
ofthe cemetery are Meroitic in date; apart from the several 
graves in grid squares (GD3) and (HA2) that are Napatan 
in date, there is also a presence of Napatan sherds in the 
topsoil across most of the areas excavated. Likewise, some 
Neolithic and Kerma sherds were found in the windblown 
sand in Area J, but not directly associated with any of the 
burials investigated. In terms of the pottery that could be 
dated, grid square (GD3) ranges from the 7" century BC 
to the 35 AD; (НА1) is early Meroitic, 4^ century BC 
through the 1“ century BC; (HA2) is early (7% century BC) 
to Meroitic and Area J is 2™ century BC - 1* century AD. 
This means that the excavated burials represent almost the 
full span of the Kushite period, albeit few burials were 
found with the grave goods intact. 


Note on other dating 


A number of "С samples were analysed from Area A, grid 
squares (AC5), (AD5) (pre-Building АЗ and Buildings АЗ 
and A2) and grid square (TG5) (the temenos gateway). 
While these do not contradict the dates suggested for the 
ceramic corpus, neither do they help fix the dating more 
securely (Welsby 2023g). Apart from the earliest "С date 
(most likely incorrect) which spans the 14^ century BC, the 
others are clustered together, with the earliest being late 9" 
century BC (810-754 BC), which agrees with the dating of 
the pottery. Certainly no trace of an earlier occupation that 
could be identified as Kushite has been found. 

The stamped mud sealings found in Builiding F1 and in 
Areas А, T and Z have been studied by Irene Vincentelli 
(forth.); unfortunately do not contain royal cartouches that 
would have allowed us to date the contexts they were 
found in. The use of the names of Anlamani and Aspelta 
do occur in Area A, but as they occur without cartouche or 
royal epithets they could belong to members of the royal 
entourage or to private individuals and not to the reign of 
the Kushite kings (Vincentelli, pers. comm.). 


10. Concluding remarks 


The areas excavated are widely spread across both the town 
site and the cemetery. What is interesting is how it would 
seem that the town was much larger in the Napatan period 
and appears to have shrunk in the Meroitic, becoming 
focused on the central area around the temples, extending 
more to the north, abandoning the south where the build- 
ings of Areas А and B are found. The early Meroitic kilns 
are installed in an area previously occupied by Napatan 
buildings, later apparently abandoned and used for indus- 
trial purposes. 

The most common type of pottery vessel recovered from 
Kawa is without doubt the cooking pots, followed by the 
utilitarian cups or bowls with a red band around the rim. 
The cooking pot shapes, fabrics and their surface treatment 
in general changed little between the Napatan and Meroitic 
periods — form 2039x (3.8.4) occurs in a wide range of 
contexts, for example. Few parallels have been found for 
most of the more distinctive forms, with the exception of 
the Napatan contexts at Kerma (Mohamed Ahmed 1992, 
passim). This may partly be due to the fact that few non- 
funerary Napatan contexts have been excavated (or pub- 
lished) to date, and there is a large range of forms that are 
not used as grave goods. 


The functions of the Kawa ceramics 


What was cooked and/or stored in the vessels found at 
Kawa — and how was food and drink served? Conversely, 
what forms, whether for cooking or storage, if any, are 
missing from the corpus? 


Cooking pots — Most commonly these have slightly in- 
verted rims, although straight-sided vessels also feature, 
perhaps with slightly different use. The ‘S’-shaped pots 
with open mouth may again have had a different use, the 
rim making them less practical for pouring out liquids or 
for retaining the heat while cooking. Only the inverted or 
straight-sided pots occasionally have had their bases thick- 
ened. Some were found still coated in soot from the fire, 
while others were clean, suggesting that not all coarseware 
vessels were used for actually heating/cooking food. In 
some instances, the body of the vessel, but not the base, 
would retain traces of soot, suggesting that the pot was set 
into the ground and the cooking fire was arranged around 
it (cf. 2000xa, Plate 3.7.2). 


Serving of food — The dishes that are of a large enough 
size to be suitable as serving dishes or for use as com- 
munal bowls, the ‘doka’ (3.9.1-3.9.4 ) are crude, certainly 
not what we could call table wares. Perhaps these were of 
wood, similar to the pre-modern bowls used in the Fourth 
Cataract area, for example, or food was served in small 
dishes, meze style. 


Serving of drink — The narrow Napatan beakers are quite 
rare, while the coarser type with a wider mouth are found in 
considerable quantities in Area A, but rarely elsewhere and 
are probably intended for ritual use. The RBR (red band 
by the rim) cups, either with inverted or vertical sides (3.7.4 


390 


& 3.7.5) must have been the common drinking vessel in the 
Napatan period. In the Meroitic, the fineware cups such as 
4785x (3.6.2) would have made excellent drinking vessels, 
but these are of course very rare; more common wares would 
have been used in daily life (e.g. 3527x, 3.6.2). 


Storage jars and bins — A discreet number of ‘stationary’ 
(wide-mouthed and thus unsuitable for transport) storage 
jars were found (e.g. 2719bx and 2792x in Area B, 2821x 
in Area A and 4650x in Area C [3.4.11]), but more com- 
monly perhaps storage bins akin to the pre-modern quseiba 
were used, made from fabric 71, or unfired clay/mud (3.9.9 
& 3.9.10 & Plate 3.9.1). Examples made from mud were 
found in a number of the excavated buildings (see Welsby 
2023b, 39). 


Storage jars with suspension holes — as seen in Sec- 
tion 3.4.6, a number of open-mouthed jars were found 
with at least one pair of suspension holes, for storing 
foodstuffs off the floor, and out of the way of animals 
(termites, mice or cats, for example). Such pots were 
found predominantly in Room Ш of Building A2, as well 
as in Area B (but of a slightly different form, found in 
Buildings B1, B5, B12, B13 and B14) and a few exam- 
ples in grid square (TGS). A few rim fragments without 
the holes also occurred in Area C — as the forms are not 
complete, this does not exclude the possibility that the 
holes had been present. No other vessel types appeared to 
have suspension holes. This is not to say that suspending 
foodstuffs was not practised by other means; baskets may 
have been used instead of pots, or rope/string nets used 
to suspend the vessels (Plate 10.1). 


Plate 10.1. Hanging pots in a modern qahwa. 


Water containers — Water was, of course, readily avail- 
able from the Nile, but few large vessels are present that 
could have been used for public or domestic water storage, 
comparable to the modern zir. Animal hides may have been 
used instead of permeable pots, and whatever needed wash- 
ing most likely was brought to the river rather than vice 
versa. Judging by the range of pottery recovered at Kawa, 
it would seem that water for domestic use must mostly 
have been stored in medium-sized jars with a capacity of 
around 3.3 litres. 


Bases — These are mostly round, rather than flat or ring- 
footed; most, though not all, ring bases are Meroitic in date 
(see above, section 3.12.3). 


Lids — Custom-made lids are rare (cf. 3.11.10), but dishes 
could simply be reversed and used as lids. A number of 
types have a ledge by the rim to accommodate a lid, sug- 
gesting that there was an expectation of being able to seal 
the mouth of the vessels. However, vessels with a lid seating 
are not present in all domestic contexts, but are particularly 
common in Area C, suggesting that this ‘innovation’ was 
introduced at the end of the Napatan period. 


Vessels with spouts — Apart from the so-called feeder 
cups, spouts are also rare. The pinched ‘trefoil’ type of rim 
common in medieval pitchers was apparently not used, and 
within the present repertoire there is no form that could have 
been used specifically for serving liquids with a minimum 
amount of spillage. 


Vessels with handles — With the exception of amphorae 
there are few forms with handles: there is a small number of 
jugs or ewers with handles (cf. 3.2.11). Nor are there cook- 
ing pots with handles (though a few have lugs, see 3.7.13) 
or frying pans — admittedly a rare occurrence in antiquity 
outside the Graeco-Roman world. Forms with handles are 
on the whole relatively rare, with the clear exception of 
the Napatan amphorae (locally made or from Egypt) and 
the relatively few other imported amphorae, but few of 
the many handles found separately from the vessel body 
can be related to a particular form, with the exception of 
the Napatan amphora handles (2042х, etc., 3.12.4). These 
have been left together with the other handles dissociated 
from the rims as they could also belong to types of jar, see 
4032x (3.5.1), for example. 


Colanders - There is one sherd, 1087y (4.1) from (CE5)1, and 
another example from (ZH5). The coarse vessels with large 
pre-firing holes near the base may also have been used as 
colanders, but probably liquids were simply drained care- 
fully by tilting the vessel. Multiple fine holes in the base 
of a coarse cooking pot would have weakened the vessel, 
one reason that the not very strong cooking wares used at 
Kawa would not have been suitable. The rarity of colanders 
would also rule out the preparation of steamed food dishes, 
such as couscous, for example. 


Lamps —Although it has been argued that RBRIE (red band 
by rim, interior and exterior) bowls or cups were adapted 
for use as rudimentary oil lamps (Chapters 3.7 and 6), no 
unequivocally purpose-made lamps were recovered at 
Kawa. Ifthe adapted bowls were lamps, this suggests a brief 
influx of a different technology that was not popularised, 
possibly because of a shortage of suitable fuel. 


The issue of imported Nile clay wares 
from Egypt vs. locally produced 
wheel-made forms 


While the cooking pots and red-rimmed bowls and cups 
are almost always handmade, wheel-made vessels (of Nile 
clay, not marls) occur both in the Napatan and Meroitic 
periods; their fabrics could easily have been sourced 


391 


locally. The wheel-made vessels, other than the crudely 
formed offering cups and dishes (3.10.5-3.10.7), are fired 
to a higher temperature however, offering the possibility 
that a superior kiln and firing technology could have been 
available at Kawa from at least the mid-Napatan period 
onwards (so far not found; the two kilns in Area F appear 
not to have been used for firing ceramics, as they did not 
yield any pottery wasters). 

“Egyptian” forms, not including the imported amphorae 
of the Napatan period, are not so easy to trace. Distinctive 
forms such as the beakers at 3.6.6 (upper half of the page), 
the various jars with complex rims in sections 3.4 or 3.5 
do not, on the whole, have parallels in Egypt (2029x, 3.5.2, 
is an exception).The proportion of imported Egyptian marl 
vessels vs. locally produced (local to Kawa or Nubia) is very 
much to the advantage of the local Nile silt fabrics. Marls 
represent approximately 0.5% of all the pottery recorded, 
and the imported non-marls but also non-silts about the 
same again. What proportion ofthe wheel-made silt fabrics 
is imported is more difficult to assess. Unusual and distinc- 
tive forms with close parallels amongst vessels excavated 
at Egyptian sites are likely to be imports, especially in the 
absence of any local Napatan kilns that demonstrably pro- 
duced such forms. Among these possible imports are 2029x, 
but it should not to be excluded that they could have been 
made within Nubia. 


Other imported pottery types 


Apart from the Napatan amphorae from Egypt, imports 
within the Kushite period at Kawa are made up of Levan- 
tine amphorae in the Napatan and rare instances of Aegean 
amphorae, as well as the interesting unusual Dressel 2-4 
variant, (all 3.2.1) in the early Meroitic. With the exception 
of the latter instance we only have fragments of these ves- 
sels; the areas where they appear to have been manufactured 
fit well with what could be expected within the period, but 
their rarity is also noteworthy. We are left with the impres- 
sion that, rather than representing regular trade, they were 
brought in piecemeal, as curiosa. 


Future direction of research 


It goes without saying (but should still be stated) that the 
chronology of especially Napatan but also Meroitic pottery 
needs a great deal of further work. 

This volume has focused principally on the forms and 
their surface treatment, decoration and graffiti; although 
the fabrics are described and those that are clearly imported 
from outside Nubia have been highlighted, a great deal 
more could be done. In particular it would be interesting to 
learn to what extent the various Nile silt fabrics that look 
dissimilar really are different from each other, in terms of 
clay and inclusions. Are their apparent differences due to 
variations in firing temperature, or the mixing of individual 
clay batches, or do they have different origins? Conversely, 
do the most common fabrics, such as 110 or 92, vary be- 
tween different areas on the site, suggesting perhaps dif- 
ferent potters at work, or can the differences be ascribed to 
chronological factors? Tracing concentrations of the same 


fabric variation across the site and within the hinterland of 
Kawa would allow us to learn more about the organisation 
of local/domestic pottery production. 

A more fine-tuned analysis of the common wheel-made 
forms made of Nile silt could also begin to unravel to what 
extent coarsewares may have been imported or locally 
made. 

Among other matters that would benefit from further 
research is a more in-depth consideration of possible influ- 
ences from the Mediterranean on the pottery forms in the 
Napatan period. Some similarities have been pointed out, 
possibly far-fetched, but the matter merits further inves- 
tigation. After all, if actual vessels from far afield found 
their way to Kawa, local copies could have been made of 
vessels seen abroad. 
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